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Today 

The Hand Book 

2.8 pounds 
C&T CPU, 
286-class 
performance 
I MB RAM 

■ 40MB hard 
drive 

i 4.5-hour 
battery 

■ COA display 

$1295 


You've been wrestling with over-sized, under-powered and 
over-priced portables for nine long years! Now Gateway 2000 
emerges from the struggle and takes a giant step in the 
evolution of portable computing. With Gateway's line of 
portable PCs, there's a perfect combination of power, 
portability and price for all Homosapiens. 

If you’re a power user, a Nomad is the 
natural selection. Nomad notebooks give 
you 386SX, 486SX or 486DX desktop 
performance, yet they’re smaller than 
most notebooks - 8.5 x 11 inches, 5.6 
pounds - and run for over six hours on a 
single battery with power management 
enabled. The biggest advance recently 
is new, lower prices. Now you can 
buy a 486 Nomad for under $2,000 - 
an unprecedented find! 

If y ou're a traveler or executive 
looking for even more portability for 
writing, e-mail and appointments, die 
Gateway HandBook is for you. This new 
species in portable computing is a one-of-a- 
kind PC in miniature form. In fact, the 
HandBook was just named one of the year's 
“Best of What's New" products by Popular 
Science magazine. 

Measuring a mere 6 x 10 inches, the 
HandBook weighs only 2,75 pounds, yet it 
gives you 286-class performance, great 
battery life, a comfortable, touch-type 
keyboard and a bright, backlit screen. The 
HandBook now includes an alkaline battery 
pack. too. so you can use drug-store batteries 
if you don't want to carry your NiMH battery 
and AC adapter. 

The Gateway Nomads and HandBook were designed 
specifically for you - today’s on-the-move computer user. Struggle no 
more with a Neanderthal artifact. Call Gateway 2000 and let us take you 
into a new age of portable computing! 


Today 

The Nomads 

15,6 pounds 
R0386SX. 
80486SX or 
80486DX CPU | 
4MB RAM 
Floppy drive 
80 0r 120MB 
hard drive 
6-hour battery' 
VGA display 
$1795 to 

I $2695 





HANDBOOK M 


Weight; 115 lbs. 

Dimensions; 59" x 9.75" x l,4 n 
4.5-Hr. NiMH 2.3Ah Battery and 
AC Adapter/Charger 
Alkaline Battery Pack 
286-Class Performance 
1 ME RAM. Upgradeable to 3MB 
40MB Hard Drive 
Backlit 7.6" CGA Screen 
1 Parallel and 1 Serial Port 
78-Key Touch-Type Keyboard 
MS-DOS 5X1 LapLinT XL. MS 
Works " for DOS. Central Point* 
Desktop Sl Serial Download Cable 
Carrying Case 

$1295 


* Battery life was measured using PC 
Magazine's Battery Rundown Test 
with power management enabled. 
Results mas vary . 


NOMAD 


Weight: 5,6 Lbs, 

Dimensions: 8,5" x 13" x 1.8" 

: 6-Hr. NiCad 5,7Ah Battery and 
AC Adapter/Charger 
4MBRAM 
3.5" Diskette Drive 
Backlit 10" VGA Screen, 64 Grays 
Simultaneous Video 
3 Parallel and 1 Serial Port 
79-Key Keyboard & FieldMouse™ 
MS-DOS 5.0 and Windows 34 
MS Works for Windows 2,0 

NOMAD 325SXL $1795 

25MHz 386SXL, 80MB Hard Drive 

NOMAD 420SXL H $1995 

20MHz 486SXL, 80MB Hard Drive 

NOMAD 425SXL • $2295 

25MHz 486SXL. 120MB Hard Drive 

NOMAD 425DXL. $2695 

25MHz 486DXL 120MB Hard Drive 




GATEWW2O00 


Wt S? gw u mena Wme UtisOmZ 


800-523-2000 

610 Gateway Drive • P.O.Box 2000 * North Sioux City, SD 57049-2000 
605-232-2000 • Fax 605-232-2023 



All prices and configurations are subject Id change wiflwwt notice Pnccs do not meiude shipping. CI992 Qt^ty jooq, Snr. 

Hand Book and FiftldMoose arc Lrudenuritjof Gateway 3DUH, Inc. A3E other founds and product names an: siadntiarisor registered trademtiiis of tlieir respective companies 






1984 

The Luggables 

35 pounds 
8088-class CPU 
512K RAM 
Floppy drive 
No hard drive 
AC only 

Monochrome display 

$4000 to $5000 


The Laptops 

15 to 20 pounds 

8088 or 80286-class CPU 

640K RAM 

Floppy dri ve 

10 or 20MB hard drive 

AC only or 1.5-hour battery 

CGA display 

$3500 to S4500 


1990 

The Notebooks 

6 to 9 pounds 

80286 or 80386SX-class CPU 

640KRAM 

Floppy drive 

20 to 40MB hard drive 

2 to 3-hour battery 

CGA or VGA display 

$2900 to $4500 




















































^SunSoft 

’ iS»i Mipmjshh- ta ImuMr 

* ‘ 2 ^ 

m 


/ 


Transform Your PC WitliThe 
INTERACTIVE UNIX System. 

I Inleash the 32-bit power in your PC with 
the INTERACTIVE" UNIX* System from 
SunSoft. Charge through applications at 
record speeds. Use real-world multitasking 
and networking. Get on the path to a 
distributed computing future. 

Just Say No To SCO. 

Why? The INTERACTIVE UNIX System is easy to use, simple to 
administer, all at a great price. 

Open Systems Today * says the INTERACTIVE UNIX "‘system 
management.,. Is easier to use and more comprehensive 1 ' than SCO" 
and "is simply a masterpiece of good design." 

Looking Glass Professional" desktop manager makes the 
INTERACTIVE UNIX System easy enough for novices, yet powerful 
enough for experienced UNIX userc, And the award winning Easy 
Windows makes setting up graphic environments infinitely simpler. 
You can’t afford not to take advantage of the already low cost of 
the INTERACTIVE UNIX System. 

And SCO UNDt/XENDT users can save an 
additional 50% by switching to the 
INTERACTIVE UNIX System today. 

That’s something to say yes to. 


INTERACTIVE UNIX' 



Everything You Like About 
Your PC-And A Lot More. 

INTERACTIVE UNIX System V/386 Release 3.2 
supports hundreds of the most popular Intel- 
based platforms and peripherals. So getting 
started is fast, easy, and cost-effective. 

Thousands of UNIX and XliNIX applica¬ 
tions are at your command. And our VP/ix 
package runs virtually all DOS software. 

You get Lotus™ WordPerfect* and Oracle* You get SCO applications. 

You get it all. 

See What Develops. 

The INTERACTIVE UNIX System is the environment of choice for 80X86 
application development. You get access to a full range of development 
tools including compilers, debuggers and libraries. And for graphical 
applications, die XI1 INTERACTIVE environment is a revelation. 

Partner With Power. 

The INTERACTIVE UNIX System is a powerful business partner for 
companies who know something about power. Companies like BMW, 
Goodyear, Leica, and Dunlop to name a few. That power can be yours, 
too. All from SunSoft, die leading supplier of 32-bit UNIX system 
software. 

Call today and save 50% on UNIX power that’s so cost-effective, 
it can’t be anything but a PC. 1-800-227-9227. 



’Jjinji' i tile: A| iriJ Li mi ©19# Skill MicrcswiiHTO, Irif, Sun, Sun Mhawystoms, (lit: Sun (ego, SunSoft, the SunSoft to&o, VfVix and Easy Windows are tradijmEurki ikt r^gislered trafcmuksofSun Mlctanuoti*. Inc, INTERACTIVE is a trademark 
IMIIWOIVK Systems Corporation. I. 'MX 1? a roistered trademark nf UN IX System Laboratories, trie. Lacking Glass Professional is a trademark of Visii Software, Inc. All other trademarks and registered trademarks are the properties of their respective 
1 1 old. 1 is 1'iw | ircw;MjU red dbanint is available to SCO IJN [MEN [X usere and is subject to certain restrictions, Contact SunSoft foe terms and conditions of promotion. SunSoft reserves the right to stop the promotion at any time, SunSoft can be reached 
at 2550 Gnjtiii Avenue. Mnuutqfii View. CA PW (510) 46D : 3867; B-1/93 

Circle 201 on Inquiry Card. 




















NEWS 


FEATURES 


32 MICROBYTES 

Preliminary info on Motorola’s 68060 
is impressive, but the PowerPC 601 
will probably ship first. 

41 REPORT FROM HONG KONG 

by Andrew Reinhardt 

Hong Kong hopes to profit by its ties 

to mainland China. 

46 FIRST IMPRESSIONS 

Two Toshiba Systems to Go 

by Gene Smarte 

The T4500 notebook and the Dynapad 
T100X pen-based computer. 

A HIGHER END FOR COMPAQ 
NOTEBOOKS by Ed Perratore 

51 UnixWare: 

New Hope for Unix? 

by Tom Yager 

The friendliest Unix around. 

54 Turbo Pascal 7.0 and 

Borland Pascal with Objects 7.0, 

a new generation of Pascal 


Epson Progression, a 486/33 with a 
graphics-acceleration Wingine 


Flexscan F340iW, Graphite Card, 
and Paradise Accelerator, 

working toward clearer Windows 


WinFax Pro 3.0, fax software with 
OCR and a cool cover-page designer 


Visio, a new approach to graphics 


ColorFrame, a portable color display 
for Macs 


Datafax, a Windows fax program 

72 WHAT’S NEW 

The ScreenStar displays two full-size 
documents; the Digibot II “reads” 
multidimensional objects; and more. 


116 The 1992 BYTE Awards 

by Michael Nadeau 

BYTE editors pick the best products of the past year. 

145 Computing Without Clocks 

by Dick Pountain 

Asynchronous processors turn computing on its head. 



STATE OF THE ART 


MACHINE TRANSLATION 

152 


167 


177 


185 



Overview: Machine Translation 

by Muriel Vasconcellos 
Machine translation is 
coming to your computer. 


MT AT YOUR SERVICE 

by Eduard Hovy 


How MT Works 

by Eduard Hovy 
There is more than one 
way to perform machine 
translation. 


THE FIVE LAYERS 
OF AMBIGUITY 

by Bernard E. Scott 


Babelware for 
the Desktop 

by L Chris Miller 
Many machine-translation 
systems arc available on 
workstations and personal 
computers. 


IS MT RIGHT FOR YOU? 

by Muriel Vasconcellos 


Resource Guide: 
Machine-T ranslation 
Software 
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REVIEWS 


OPINIONS 


188 SOLUTIONS FOCUS 

Putting Your Data on the Map by Ben Smith and Howard Eglowstein 
Connecting maps with data helps visualize information. ^7 

202 Making Windows Rock and Roll 

by Rick Grehan 
The BYTE Lab looks at 16 
accelerators that speed up Windows 
operations (for as little as $139). 

209 AST’s PowerExec Goes Modular 

by Rob Mitchell 

Upgradability meets portability in 
AST’s new PowerExec. 

217 Desktop CD-ROM Publishing 

by Jon Udell 

Philips’ CDD521 ushers in the second 
CD-ROM revolution. 

221 Neural Net Adds Smarts 
to Spreadsheets, Slowly 

by Maureen Caudill 
If 1 only had a brain: Braincel 
aims to smarten spreadsheets with 
neural-network technology. 

225 Next-Generation Code Generators for Windows by Steve Apiki 

Latest versions of Case:W and WindowsMaker Professional ease the task 
of generating Windows code. 

231 Topas 4.0 Simplifies 3-D by Tom Yager 

Topas 4.0 makes quick work of realistic 3-D graphics. 

239 Commodore Grets Tough by Tom Yager 
Two new 68040-based Amigas. 

241 Photography by the Numbers by Howard Eglowstein 

Professional electronic cameras from Kodak and Sony deliver instant results 
to your Mac or PC. 



97 USER’S COLUMN 

The Principle of Pursuit 

by Jerry Poumelle 
Microsoft moves to dominate 
with Access and Windows for 
Workgroups. 

248 BOOK AND CD-ROM 
REVIEWS 
Goings-On at the Edge 

by Hugh Kenner, Bob Ryan, 
Raymond GA Cote, 
and Tom Thompson 
The science of complexity. 

334 STOP BIT 

Cinema by Computer 

by Roger Ebert 

Movies no longer offer an escape 
from reality. 



12 EDITORIAL 
1993 

by Dennis Allen 


246 Reviewer’s Notebook: How to Give Windows a Workout by Rick Grehan 
The BYTE Lab introduces new Windows benchmarks. 


HANDS ON 


20 LETTERS 

Responses on BYTE’s global 
perspective, the October editorial, 
and other topics. 


251 UNDER THE HOOD 
Digitizer Renaissance 

by Jean Renard Ward 
and Debra Schultz 
Pen computers are reinvigorating 
digitizer tablet technologies. 

261 SOME ASSEMBLY 

REQUIRED 

OS/2’s System Object Model 

by Barry Nance 

The OS/2 2.0 System Object 

Model offers a language-neutral 

approach to object-oriented 

programming. 


269 SOFTWARE CORNER 

Your Ow n Devices 

by Barry Nance, Tom Thompson, 
and Ben Smith 

DOS device drivers, hexadecimal 
editing in Unix, and monitoring 
System 7.0 memory partitions. 

271 BEYOND DOS 

Connecting Windows to Data 
with ODBC 

by Jon Udell 

Open Database Connectivity 
is an API for database-enabled 
Windows applications. 

278 ASK BYTE 

Internet access solutions, 
Procomm problems, and 
other issues. 


READER SERVICE 

333 Editorial Index by Company 

326 Alphabetical Index to Advertisers 

328 Index to Advertisers by Product Category 

Direct Link Cards: 240A, 328A 

PROGRAM LISTINGS 

From BIX: Join "listings/frombyte93" and 
select the appropriate subarea (i.e., “jan93”). 
From the UUNET: ftp to ftp.uu.net. log on as 
“anonymous." and enter your user ID as your 
password. Type “cd /publishcd/byte” and type 
“DIR." Files appear in subdirectories arranged 
by month. 

From the BYTE BBS at 1200-9600 bps: Dial 
(603) 924-9820 and follow the instructions at 
the prompt. 
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The First Optical Hard Drive 


"ll has a 19-millisecond access 
time and outperformed every 
other device we tested here.. 


.. the PMO-650 delivers 
unparalleled performance.. 

John Qutiin 
PC Magazine 


Stanley Wszola 
Byte 


Type: 3.5*’ Optical 

CAPACITY: 1 28 MB 

SIZE: 6.9“ (H) X 2.7” <W) X 8.3” (D) 

WEIGHT: 4 1 1 LBS 

MOUNTING: VERTICAL OR HORIZONTAL 


First you bought a 40MB hard Introducing the first line of optical drives that are lightning 

drive, then an 80MB, stepped up to a 150MB, made the fast and have unlimited capacity. The PMO-130 and 

move to a 300MB, and took out a loan to buy a 600MB. It PMO-650 are the world's fastest optical drives with 

never ends - until today. performance that rockets past most magnetic hard drives. 


Trademark Owners PM0 130 PMO-6SO OHD Optical Hard Drive and Pinnacle Micro are Trademarks of Pinnacle Micro. Inc. (.0199? Trademarks and registered marks to the? respective owners All test results performed by NSTl 8/97 Retd prices acquired from dealer surrey 10/92. 


19 Technology • Irvine, CA 92718 • Int'l (714) 727-3300 • Fax (714) 727-1913 



OPTICAL VS. 

HARD 

DISK 

Drive 

Pinnocle 

Seagate 7 

Fujitsu 

Maxtor 9 

Tested 

PM0650“ 

ST4766N 630MB 

M2266SA 1.2GB 

XT 8760SH 676MB 

ELAPSED TIME IN SECONDS 

Xcopy 20MB Tree to 
Optical Drive 

135.3 

210.6 

16S.S 

178.9 

Xcopy 50MB Tree to 
Optical Drive 

379.5 

496.8 

375.1 

428.7 

NATIONAL SOFTWARE TESTING LABORATORIES Inc. 



OPTICAL 

VS. 

OPTICAL 

Drive 

Tested 

Pinnacle Sony 7 

PMO-650'” SM0E502 

Maxoptix 
Tahiti” II 

Hewlett-Packard 
Corsair w 

Ricoh 

R0 5031E 

ELAPSED TIME IN SECONDS 

Xcopy 20MB Tree to 
Optical Drive 

135.3 506.5 

440.6 

198.1 

4775 

1134.8 

Xcopy 50MB Tree to 
Optical Drive 

379.5 1241.2 

1047.9 

492.7 

NATIONAL SOFTWARE TISTIHG LABORATORIES, Inc. 
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THE OPTICAL STORAGE COMPANY ' 


The Last Drive You’ll Need. 




"...the PMO-650 was a 
veritable rocket." 

Christopher Stetson 
PC Week 


"The PMO-650 is the first 
rewritable optical drive 
we've ever tested that can get 
out and run neck and 
neck with hard disks" 

Rex Farrance 
PC World 


TYPE: 5.25” OPTICAL 

CAPACITY: 650/600 MB 

SIZE: 7.3” IH> X 3.6” IWIX 10,0" ( D| 

WEIGHT: 7 4 LBS 

MOUNTING: VERTICAL OR HORIZONTAL 


Optical technology has many advantages- making Pinnacle the leader in performance and innovation, 
removability, reliability, infinite storage capacity, and a lower There is no higher source in the industry. The PMO-130and 
cost per megabyte over magnetic media. ThePMO series are PMO-650 are the Twin Peaks. Plug-n-play for PC and 

based on Pinnacle's own OHD (Optical Hard Drive) technology, compatibles, PS/2, MAC, SUN, HP DEC, and Silicon Graphics, 
c o s t p er m eg a.bytc c o aa p a Rtso n J It's more theii □ hard drive - It's optical! 


COST f 

D ER MEGABYTE C< 

DMPAR.ISON 

Drive Type 

Retail Price 

2 Disks 

5 Disks 


10 Disks 

50 Disks 

PMG-650 

Optical Drive 
(IDbJcI 

SA r m 

■s 4,593 

$5,190 


$6,185 

$14,145 

Magnetic 

Hard Drive 
(650 MB) 

$3,5*4 

$ 6.793 

$16,390 


$ 37.3B5 

$160,345 


(800) 553-7070 


Pinnacle jMjcro 

































BYTE Topic Index 

This index helps you find articles that contain information on each of the listed topics. (The topic fist changes each month J 
Combined with the table of contents (page 4) and the Editorial index by Company (page 333), 
you can identify articles by type , subject, title r author, or product discussed: 


ACCELERATOR BOARDS 54, 202 
AMIGA 239 
ANIMATION 231,034 
ASIA 41 

ASYNCHRONOUS LOGIC 145 
BYTE AWARDS U6 
CAD 72 
CASE 72 

CD-ROM, RECORDABLE 217 
CD-ROMS 217,248 
CHINA 41 

CISC 32 

CODE GENERATORS 225 
CONNECTIVITY 72 
DATABASES 97,1 SB, 271 
DIGITAL CAMERAS 97,241 
DIGITIZERS 251 


DOS 32, 72,97,177,231 

ELECTRONIC PHOTOGRAPHY 241 

EUROPE 32 

FAX SOFTWARE 54 

GEOGRAPHIC INFORMATION 
SYSTEMS 18 8 

GRAPHICS 54,231 

GRAPHICS BOARDS 54,202 

GRAPHICS CHIPS 54,202 

HONGKONG 41 

JAPAN 32 

LOW-POWER CHIPS 45,72,209 

MACHINE TRANSLATION 

152, 177,185 

MACINTOSH 54,72, 177, 188, 269 

MAPPING SOFTWARE 72,188 

MICROSOFT'S MESSAGING API 
(MAPI) 32 


MONITORS 54 

MULTIMEDIA 54, 217, 241,334 
NETWORKING 72,97 
NEURAL NETWORKS 221 
NOTEBOOK COMPUTERS 46, 72, 209 

OBJECT-ORIENTED PROGRAMMING 

261 

OCR 54 

OPEN DATABASE CONNECTIVITY 
(ODBC) 271 

OS/2 261 

PASCAL 54 

PCMCIA 46,209 

PEN COMPUTERS 46 

PORTABLE COMPUTERS 72 

PRESENTATION GRAPHICS 231 

PRINTERS 72 

PROGRAMMING 

54,72, 225, 261,269, 271 


PROGRAMMING LANGUAGES 54 
RISC 32 

SHAREWARE/FREEWARE 54, 269 
SPREADSHEETS 221 
SQL 271 
STORAGE 72 

SYSTEM OBJECT MODEL (SOM) 261 

TAIWAN 41 

3-D MODELING 231 

U-K, 32 

UNIX 51,72,177,269 

VENDOR-INDEPENDENT MESSAGING 

(VIM) 32 

WINDOWS 54,72,97,188,202, 
221,225,246,271 

WORKGROUPS 97 

X.40G 32 

X WINDOW SYSTEM 72 


Your Choiceof Keyboard Monitor Switches 


Access multiple computers with a single keyboard and monitor 
to cut equipment costs, save valuable space, and end clutter 


B Simple pushbutton operation for quick selection 

■ Four, eight, or twelve ports per unit 

■ Daisy-chaining connects unlimited number of CPUs 

B Compatible with EGA, VGA, Macintosh, Sun, and others 
a Optional keyboard booting for 286,386, and 486 
a Optional RS232 or PS/2 mouse interface 
a PC B const ruction for h i gh rel i a bil rty a nd low c rossta Ik 
B Rack mount, matrix, and customized units available 



Manually controlled unit 


Typical Application 


CPUsTSerwers 


I Switch by keystroke, from front panel, or RS232 port 
I Two or four ports per unit 
I Cascade units to support up to 255 CPUs 
I Supports monochrome, EGA, and VGA 
I Includes keyboard booting for 286,386, and 486 
I Includes HS232 and PS/2 mouse interface 
I LEDs display selected CPU and CPU power-on 
I Scan function switches among CPUs automatically 





Keyboard controlled unit 


~ I! Cali toll-free now 
for your copy of our 
Switching and Sharing 
Solutions catalog. 

Other products: Print servers, printer sharing unite, 
print buffers, keyboard monitor extenders, video splitters. 
Atf Rose products are US^made and have a 1 -year warranty. 


Make the Rose Connection 


J%ROSE 

V' ELECTRONICS 


10850 Wilcrest Drive • Houston, Texas 77099 • Phone (713)933-7673 • Fax (713)933-0044 
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1-800-333-9343 
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Toggle Decimal/Hexadecimal Browse Pointer to Struct 
D isplay of Varia ble Value as Array of Structs 

FEnd Next_ L 

Browse C++ Class 
Hierarchy 

Command Bar 


Restart Application 

Open Source File 
(wild cards allowed) 

Find Function 
(wild cards allowed) 

Find String — 

Find Variable 
(wild cards allowed) 


Enable C++Class Toggle Set Clear all Step 

Name Display Breakpoint Breakpoint Breakpoints into Call 


Step 
over Call 
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Application C++ 
Objects and 
Data Structure 
Window 

Application 

Output 
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Memory— Assembly CPU/Ccprocessor Application 
Contents Decode Registers Functions 


Debugger 

Help 


Aaiefi dtflfthJeDau 


Go until Breakpoint 


Stack CaJI Chain 
Window 

Application Files 
' Window 

C++ Glass Hierarchy 
Browser 


. Application 
Breakpoints 


Window Message Spy 


Graphical Representation 
of Data Structures and 
Objects 

386/486 Watchpoints 


Only MulUScope 2.0 has what it takes to nail the 
bugs in your code, whether in Borland • C++ 3.0 or 
3.1; Microsoft® C/C++ 7.0; or Microsoft/ C 6.0. 

When it comes to true C++ debugging, there’s only one 
way to go — directly to MultiScope Debuggers Version 2.0. 
That’s because only MultiScope can offer you real C++ 
debugging in a Windows environment today. 

It’s The Real C++ Thing — MultiScope. 


simply double-clicking on the desired array index, and the 
ability to browse any variable as if it was declared in any other 
type by simply using the sticky type transfer command. 


Real Power Is In Sight. 

More importantly, it’s all there at your fingertips. The 
MultiScope screen you see here tells the whole story; it’s a 
powerful, feature-rich, integrated Windows environment, 
where the capabilities you need are just a mouse-click away. 


As the only Windows-hosted debugger on the market 
today, MultiScope 2.0 delivers powerful features you won’t 
find elsewhere, 

PLUS, MultiScope C/C++ debugging features include the 
capability of browsing pointers to structures as arrays by 


INCLUDING: 

* ,4 poml-mui-shmt C++ class hierarchy browser 

* C++ object browsing 

* Automatic C++ object mapping for all C++ inheritance types 

■ An alternative C++ class information display for clarity qf member scope 

* Windows hosted debugging of Windows applications on the same screen 

* A CodeView compatible command line 

* A /fitly integrated SPY utility for spying multiple windows at the same time 

* 386/486 hardware memory breakpoints for qu kklg finding memory overwrites 

* Object-oriented breakpoint* 


A Real Value 


In addition to real C++ debugging, the new MultiScope 
Debuggers 2.0 offer you real value. The MultiScope Debuggers 
for Windows provide the Windows Run-Time Debugger, MED, 
the Crash Analyzer System and 
more - all in one package. 

Act now! To order direct, please 
call 1-800-228-4122 x 8354. 

We even offer a 60-day money- 
back guarantee. To get corporate 
pricing or additional technical 
product information, call 1-800- 
999-8846 or 408-252-1652. 



© 1992 Symantec Corporation. * Offer valid in UiJ. and Canada only — price in LES. dollars. International phone: Canada, 3 -^CMH65-21566^ 

Europe, 21-71-352111; AdfitrailiEi, 2-879-0577; others, 1-408-252-3570. All trademarks or registered trademarks are those of their respective holders. 
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A highly placed engineer reveals his 
technical assessment of the new 
$7,995,59 MIPS, accelerated graphics, 
eye-popping SPARCstation LX. 



©1992 Sun Microsystems, Inc. Sun, Sun Microsystems, (he Sun logo-, and PC’NFS are trademarks or registered trademarks of Sun Microsystems,, Inc. All SPARC trademarks, including (he SCO Compliant Logo, arc 
tndemuks or registered trademarks of SPARC International, Inc. SPARCstarkm is licensed exclusively to Sun Microsystems, Inc. Produces hearing SPARC trademarks are based upon an architecture developed by 
Sun Microsystems, Inc. AH other products Of service names mentioned herein arc trademarks or registered trademarks of their respective owners. 









To more than 650,000 people around the 
world a Sun™ workstation on their desk has 
become a way of life, a must. 

Let us present the latest addiction, 

SPARC station™ LX. A graphics workstation 
that will take you screaming through your appli¬ 
cations. Whether you work with CAD, AEC, 
CASE, design automation or document process¬ 
ing, imaging and office automation, SPARCstation 
LX is for you. 

You can look at the LX in two different ways. 

Just put on your numbers hat and you 11 see 50 
MHz, 59 MIPS, 64-bit memory bus, lOMb/sec I/O, 
and so forth* 

Or just sit down, load your favorite applica¬ 
tion, and you might not want to leave your desk. 

Because the 8-bit accelerated graphics will 
make you use the full extent of your software, like 
interactively manipulating 2-D and 3-D wire¬ 
frame models. 


And the built-in ISDN lets you share 
documents that combine text, graphics, 
images, audio, and video with anyone, any¬ 
where, All with an intuitive graphical user 
interface called OPEN LOOK? 

^fou can even create powerful workgroups of 
SPARCstation LXs and existing PCs with Sun's 
PC-NFS® technology. 

Any way you look at it, chances are this re¬ 
markable machine will end up staying on your desk. 

Just call L800-426-5321, ext. 520 for more in¬ 
formation or a demo. Its worth your time. 


Sun 

Sun Microsystems Computer Corporation 

A Sun Microsystems, Inc. Business 
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W hile this issue of BYTE officially names the 
best products and technologies of 1992, Fd 
like to look ahead at what 1993 holds in store. 

Two hot technology areas in which we'll 
see a lot of activity are local-bus adapters and 
PCMCIA cards. By mid-1993, nearly all high-end sys¬ 
tems will include fast local-bus video, and by the end of 
the year, non-local-bus video cards will virtually be things 
of the past. Soon afterward, 
weTt see a sizable number of 
local-bus adapters speeding up 
tasks other than fast video. 

In the meantime, PCMCIA 
cards—those little credit-card- 
size devices that you may have 
seen on notebook computers— 
will make their way to main¬ 
stream desktop systems. Already IBM has shown its 
Energy Desktop PC, which accepts four PCMCIA cards. 
Because of their convenient size, which makes diem easy 
to insert into an external slot, PCMCIA cards may spell 
the beginning of the end of traditional internal expan¬ 
sion boards. For 1993, though, the biggest thing in 
PCMCIA cards will be tiny, removable hard disks. Ex¬ 
pect to see several notebook computers with 60- to 120- 
MB hard disks on removable PCMCIA cards by March. 

Another exciting area for hardware will be mobile 
computing. In 1993, a notebook computer with an ac¬ 
tive-matrix color display may actually become afford¬ 
able. Or, if you're willing to forgo the color, you'll be able 
to buy an easy-ro-carry 486-based subnotebook for $2000 
(and maybe less). If you’re into exotic systems, PDAs 
(Personal Digital Assistants) will make their debut. Ap¬ 
ple may have raised expectations too high with the 
promise of its Newton, but check out the Personal Com¬ 
municator from EO and AT&T—it’s very clever. More¬ 
over, the EO Personal Communicator raises the bar for 
other pen-input systems. 

Also important will be the Intel Pentium micropro¬ 
cessor (previously known as the P5 or 586). You can ex¬ 
pect to see some fast—and expensive—desktop systems 
using the Pentium in 1993, but that’s not where it will 
have the greatest impact; Where this new CPU will really 
make its mark is in the file-server arena. For the desktop, 
expect to see more clock-doubling technology in the 
form of very high-speed 486 chips. 

You’ll hear more about non-Intel CPUs, too. The on¬ 
going hardware price war is forcing several PC makers to 
look for alternative CPUs whose price/performance ratios 


1993’s hot technologies 
will include local-bus 
adapters and credit-card- 
size hard disks 


can beat those of Intel’s chips. Cyrix, AMD, and other 
Intel rivals will take advantage of this window of op¬ 
portunity, so you should see some new and interesting 
non-Intel CPU offerings that will compete directly with 
the Intel 486. 

As the hardware price war rages, the applications soft¬ 
ware industry will join the battle. At the end of 1992, 
we witnessed Microsoft offering its Access database pro¬ 
gram at an introductory price of $99. Well, there’ll be 
plenty more bargains like that one. As many software 
makers reach the limit of what they can add to existing 
products to justify high prices in a competitive market 
(consider the latest CorelDraw, for example), they will 
have no choice but to lower prices (as Corel did). Re¬ 
member all that money you put into the budget for ap¬ 
plications software this year? You’ll be able to buy a lot 
more applications with it. 

Operating systems, on the other hand, may be just as 
confusing as ever. Yes, you can expect to see Windows 
NT sometime in 1993, but once it’s available we’ll have 
to answer the bigger questions of where it fits and whether 
it was worth the wail. There w ill be a lot of talk and a lot 
of co verage of NT, Unix, OS/2, Mac OS, Windows, and 
Desqview, to name a few. By year’s end, however, we 
will consider most of the debate as strategic planning for 
1994. When 1993 is done, the only real change in oper¬ 
ating systems will be in continued migration from plain 
DOS to Window's. 

Finally, 1 sec 1993 as the year of the document. With 
Adobe’s recent introduction of Acrobat, a portable doc¬ 
ument-encoding format, we at last have a sensible way to 
exchange electronic documents, Adobe’s Acrobat will 
have as profound an impact on documents as PostScript 
had on desktop publishing. If rumors hold true, though. 
Acrobat may have some stiff competition from as-yet- 
undisclosed features of Xerox’s Paperworks. Either way, 
add in low-cost CD-ROM drives and affordable (less 
than $8000) CD-ROM recorders, and you can see how in 
1993 we may move pretty close to the ideal of the elec¬ 
tronic office. 
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Undefeated champion! 

Borland C++ beats Microsoft C 7.0 in every comparison 


RF BrtnT CARD -- INFO 


AumiST 17, 1992 _—WORLD 

C++ Windows 

development 

jffi5H3u5af] 

Borland C++ 

& JVp p H cation M iorosott 3 

Frameworks C/C++ 

version 3,1 version 7.0 _ 

Performance 

programming 

environment Excellent Good 

Lanauaqe Very good Good 

Productivity Excellent Good 


Documentation Very good Excellent 

Ease etlearning Very good Good 


Ease of use Excellent Good 

Support — 


Support policies Excellent Very good 


Technical support Very good Vw 0° olj 


Value Excellent Very g° 0(j 

Final scores 8.9 6.9 



The decision is unanimous! 

Borland* C++ & Application 
Frameworks" is unquestionably 
the best C++ and C development 
system available for Windows and 
DOS. Check out the reviews in PC 
Magazine , BYTE, Info World, and 
PC Week . Borland is the clear 
winner in every single review and 
product comparison published. 

Only Borland C++ offers the 
advanced features, powerful tools, 
most complete language implemen¬ 
tation, and DOS and Windows- 
hosted development environments 
to streamline development and 
increase productivity. 


i- 1 

Find out why every leading 
PC publication has chosen 
Borland C++ & 
Application Frameworks 
as the best C and C++ 

I development system available. 

I See your dealer today 
or call now, 

1-800-331-0877, 
ext. 5032 

In Canada, calf 1-800-461-3327 


Ask for our 
comparison 
white paper. 


Willie ptipci . 



BORLAND 

The Leader in Object-Oriented Programming 

Copyright © 19(8 Bortjriel inlwnaltonal, Inc All rights rcsenroi. All Borland product names am iradjnarks. of (kirtiNl lntomitiMal he. 61 4737 
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AMD's 3-Volt 386 Microprocessors Deliver 
The Longest Battery Life For Portable Computing. 


The power struggle continues. While you can 
get a 386 microprocessor that goes fast, you'll still 
burn through a battery charge in a hurry. Low- 
voltage 386 CPUs from AMD are the answer-—the 
Am386’“SXLV and Am386DXLV micro¬ 
processors. 

Here are two CPUs made not only to go 
fast, but to go the distance with portable 
computer users. Unlike common power- 
hungry 386s, these low-voltage CPUs 


run on 3 volts. And they automatically slip into a 
static "sleep" mode to save power whenever the 
processor is idle. So users depend less on recharge 
units—and get the longest operational battery life. 

Both Am386 CPUs were designed to fit as 
comfortably in your budget as they do 
your portable computers. But you won't 
compromise on performance because 
the Am386SXLV and Am386DXLV 3-volt 
microprocessors both run at 25MHz. So 



The 25MHz DXLV and Ik SMHi SJfl.V 
m rrc P QFP packaging. 


901 Thompson. Plaoe, P O Box 34S3. Sunnyvale, CA 94088. 0 1992 Advanced Micro Devices, Enc Microprocessors For The Masses Es a service mark and Am3S6 Js a 











nee At No Extra Charge. 


they're plenty powerful 
for running Windows” 
Now there’s nothing 
stopping you from 
charging forth with 
more efficient 3-volt 
laptops, notebooks, 
and palmtops. AMD 
also has your memory 
needs covered with our 3-volt EPROMs. And now 
that the industry at large has welcomed low- 
voltage portable computing, you'll find the rest of 
your components equally easy to come by. 


s zx-- 


€ 

I 

is 


lx-I 


BATTERY 



f—i 

34/ott 

CPU 

Q 

3-VolL 

CPU 


3-VWI 

System 

5-Volt 

CPU 


3/54/att 

System 



5-Vblt 

System 






For more information on low-voltage 386 micro¬ 
processors and support logic, call 1-800-222-9323 
and ask for Literature Pack 15F. And become the 
current leader in portable computing. 


a 

Advanced Micro Devices 

Microprocessors For The Masses* 


trademark of Advanced Micro Devices, All other brand or product names ate trademarks or registered trademarks of their respective holders. 
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hexe s more than one way to fly... 


WHO SAYS YOU NEED WINGS 
TO FLY? CHAMPION BMX RIDER 
ANDY BARGER rockets to incredible 
And u'/ierc 


Introducing The PowerFlex FLYER/S martChoice From ALR 


The ALR 
PowerFlex 
FLYER/SC 


The ALR 
PowerFlex 
FLYER/SD 


The ALR 

PowerFlex 



Call ALR's 
PrimeLine Direct 

80CM4+4ALR 





30 DAY 


BACK 


33-MHz 
i386SX 
2-MB RAM 


Integrated 
Super VGA 


Model 80 

Includes 80-MB 
Hnd disk. ALR 
MS®-DOS™ 5-0, 
MS Windows™ 3.1 
and ALR Mouse 

$799 


ModellTO 

Include, 170-MB 
Hand disk, ALR 
MS-DOS 5,0, MS 
Windows 3-1 and 


ALR Mouii 



25-MHz 
i486SX 
2-MB RAM 
Integrated 
Super VGA 


Model 80 

includes 80-MB 
Hard disk, ALR 
MS-DOS 5.0, MS 
Windows 3.1 and 
ALR Mouse 


Model 170 

Includes 17D-MB 
Hard disk, ALR 
MS-DOS 5,0, MS 
Windows VI and 
ALR Mouse 

$1099 


25-MHz 
i386SX 
1-MB RAM 


Integrated 
Super VGA 


Model 60 

Model 60D 

Includes 

Includes 

60-MB Hard 

60-MB Hard 

disk 

disk and ALR 


MS-DOS 5-0 

$699 

$749 


LIMITED TIME OFFER 

ALR ProCare 
ONSITE SERVICE 

as little as $9.95 

ALR 

Advanced Logic Research, Inc, 

9401 Jeronimo Irvmc, CA 9271 8 
C7H) 581-6770 FAX: {714) 581-9240 

In Canada Call: 

800 - 465-5979 
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No oik else gives you 
so much upgradable/ 
in your computer. 

Notice the extra row of pins 
in the CPU socket? Now you 
cm upgrade from any i486 
alt the way to the 1993 super 
OverDrive processor based on 
Intel’s Pentium* architecture. 
And the ZIP (Zero Insertion 
Force) socket makes it so easy! 



The on-board SCSI option lets 
you add SCSI I or II devices 
anytime. SCSI hard drives, optk safe, 
tape backups and more are easy to add 


FREE software. In addition to DOS and Windows, 
now get the Lotus Organizer - the Personal Infurma 
—— Ma n ager h ighly recant mended by F 

Magazine. Plus you get yt 
choice of an additional 
ular Windt 



application] 
Lotus. With 
the free sofh 
you get wit 
yourZEOS 
you save h 




Consider the Vertical 
Option , We can build 
your new upgradable 
system in our eight-bay 
vertical ease, ft comes 
complete with our high- 
capacity power supply 
and two cooling fans. 
Add only $95. 


You simply get more. For less. When everyone else began cutting prices 
by giving less, ZEOS had a better idea—use the very latest technology to 
design an entirely new line of high-performance upgradables that allow us 
to charge less while giving more. We did it and you’ll love it! 

ZEOS. THE UPGRADABILITY EXPERTS. 

ZEOS was one of the first to offer truly high performance upgradable 
PCs. Now using the latest in high integration technology, we’ve made a 
good thing even better! 

Start with the CPU of your choice. Select between the 486SX-25 or 33, 
the 486DX-33, the 486DX2-50 or 486DX2-66. Next year, if you choose, 
you can upgrade all the way to the new super OverDrive processor based 
on Intel’s Pentium architecture. Maximum power 
today and tomorrow. 

CPU UPGRADABILITY IS 
ONLY PART OF THE STORY. 

In their haste to cut features, the others seem to 
have forgotten about your future. That’s why ZEOS 
provides eight expansion slots, high-capacity power 
supplies with built-in surge suppression, and six drive 

bays in our SpaceSaver desk¬ 
top cases. 

These are the features that 
will make the difference in 
your satisfaction down the 
road. And only ZEOS gives 
them all to you. 

THE MORE YOU LOOK, 
THE MORE OBVIOUS 
YOUR ZEOS ADVAN¬ 
TAGES BECOME. 

With ZEOS, you get more 
than just a rosy future. You 
start out with more than any¬ 
one else. Today. 

We’ve used the latest tech¬ 
nology to incorporate more 





































Your choice: 128K 
or 356Kcoche. 

For the most memory¬ 
intensive applications, 
a secondary cache is 
highly recommended, 
ZEOS gives you your 
choke of highspeed 
cache options . 



ZEOS sjfst&ms feature aword- 
__ winning re liability and 

V L support Details like built- 

in surge suppression and 
twin coding fans make the 
difference Awarded IT. 
Maguards Editors ' Choice 
nine times? 


features than ever before. Features like two VESA-standard local bus 
slots and a local bus video card for lightning-fast performance. Flash 
BIOS for easy BIOS upgrades via disk or modem. Optional secondary 
cache and on-board SCSI. And much, much more. 

QUALITY. A ZEOS HALLMARK. 

Such as the two cooling fans you’ll find in every ZEOS system. While 
ZEOS systems run cooler than most with one fan, we still give you two 
whisper-quiet ones. The cooler your system runs the longer it will last. We 
also include a built-in surge suppressor in every system. Of course every 
ZEOS system carries the Underwriters Laboratories listing as well. 
These are extra features the others can’t or won’t offer you. But you 
deserve them, and from ZEOS they’re yours. No additional charge. 

FREE LOTUS SOFTWARE, TOO! 

And now, when you purchase any new ZEOS Windows-based system, 
you get DOS, Windows, and the new Lotus Organizer—the Personal 
Information Manager highly recommended by PC Magazine. You also 
get your choice of either Lotus 1-2-3 for Windows, Ami Pro, or Freelance 
Graphics. You’d pay hundreds of dollars for this software alone. And we’re 
giving it to you absolutely free. Now that’s ZEOS value. 

24- HOUR-A-DAY 
SUPPORT. AND MORE! 

Remember too, ZEOS pro¬ 
vides you with our top-rated 
24-Hour-A-Day Toll-Free 
Technical Support. Plus your 
new ZEOS system is covered 
by our 30-Day Absolute Satisfaction Money-Back Guarantee, One Full 
Year Limited Warranty, and our Express Parts Replacement Policy. 

CALL NOW AND GET THE BEST. 

Ordering your new ZEOS upgradable system is easy. Simply give us a 
call. A friendly and knowledgeable ZEOS Systems Consultant is ready to 
answer any questions you may have. So take a closer look. You’re going to 
love your new ZEOS system. We guarantee it! 

CALL NOW TOLL FREE: 

800-423-5891 

Want your computer now ? Many of our most popular configurations 
are available for same-day shipping. Call for details! 

Purchase orders from Fortune 1000companies, governments and institutions subject to approval. Leasing programs are available. All prices 
and specifications arc subject to change without notice. Please call to confirm pricing, specificatkins and warranty details All product _s and 
company names are trademarks or registered trademarks of their respective holders, €> 1992, ZEOS Internal ional, Ltd., 530 5th Avenue N.'W,„ 
St. Pad, MN 55112 USA. ZEOS is a publicly traded company (NASDAQ sytnfxi ZEOS). UPGRBYT-9301 
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GO WITH THIS HIGH- 
PERFORMANCE PACKAGE 

Or we cap custom-build a sys¬ 
tem to your exact specifications! 
Tour choice of CPU with 
upgrade options, 

SMB of RAM expandable 
to 64 on the motherboard. 

A super-fast 12 ms 245 MB 
hi^h-speed IDE hard drive 
with built-in cache. 

Both 1.2 and 1.44 Teac FDD. 
ZEOS 14" Hi-Res 1024x768 
non-interlaced VGA color 
monitor with 1 MB high¬ 
speed VESA Local Bus card. 
Two serial and one 
parallel port. 

Shadow RAM/EMS support. 
Optional SCSI port (plug-in 
chip} for SCSI I & II devices. 
Upgradable high-speed cache 
options of 128K and 256K. 

Flash BIOS for easy 
BIOS upgrades. 

High-capacity 200 watt 
power supply with built-in 
surge suppression. 

Rugged ZEOS SpaceSaver 
case with six drive bays and 
two cooling fans. 

ZEOS RS/ 101-key keyboard. 

Microsoft DOS, Windows* 
a genuine Microsoft Mouse* 
Lotus Organizer and your 
choice of a Windows soft¬ 
ware application from Lotus! 

ZEOS 24-Hour-a-Day 
Toll-Free Technical Support 
and complete Customer 
Satisfaction Package. 


486PX2-50 
486DX 2-66 


ORDER NOW TOLL FREE 

800 - 423-5891 

Fax Orders: 612-633-1325 
Government: 800-245-2449 
TDD Orders: 800-228-5389 
Outside U.S. and Canada: 
612-633-6131 

MasterCard* VISA, Am Exp, 
Discover, Z-Card/ M COD 
and Leasing Programs. 
Open 24 Hours a Day, 

365 Days a Year! 



486SX-25 
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LETTERS 


I found James ParshaU’s Some Assembly 
Required article (“Mac OOP Ex¬ 
plained/ 1 October 1992) quite helpful. I 
have been using the Think C version of the 
Think Class Library for a few months, and 
I’m just starting to feel comfortable with 
it. I particular ly liked the emphasis on data 
{instance variables) and how it is manipu¬ 
lated within a class. 

John Kordybac 
Calgary, Canada 


Presidential Brouhaha 

I am disturbed by Dennis Allen's endorsement of George 
Bush in the October editorial titled “Open Markets, 
Better Computers/’ Allen’s remarks can be faulted on a 
number of grounds. If he is so concerned about R&D bud¬ 
gets, why does he say nothing about the drastic decline in 
both private-sector and total R&D expenditures during the 
Bush administration? 

But more important, this kind of politicking has no 
place in BYTE. Allen may believe sincerely that reelect¬ 
ing Bush will be the best thing for computer users and 
for the country and that one-sentence descriptions of the 
candidates’ positions on world markets are all we need 
to know to decide how to vote. But 1 read BYTE for in¬ 
formation about computers, not for Allen’s political 
views, and I find their intrusion into the magazine 
offensive. 

I will seek advice about how to cast my vote from other 
sources that take a broader and more informed view, and f 
will certainly cancel my subscription to BYTE if it con¬ 
tinues to endorse political candidates. 

George Avrunin 
Amherst T MA 

G ee, nice timing...a little commercial message, 

“Vote for George Bush/* appeared in the October 
editorial. By the lime there can be any balancing re¬ 
sponse, say the printing of this letter, the election will 
be over, 

Robert Lynch 
Berkeley, CA 

t is ironic that I read Dennis Allen’s October editorial 
on the day after hearing an announcement that the lead¬ 
ers of numerous high-technology companies, including 
John Sculley of Apple, support Governor Clinton for pres¬ 
ident. Would Allen have us believe that Sculley hopes to 
see the computer industry lake a nosedive during the next 
five years? I think not. 

Robert M. Luzenski 
Haslett, Ml 


WE WANT TO BEAR FROM YOU. Address correspondence 
to Letters Editor, BYTE, One Phoenix Mill Lane, Peterborough, 
NH 03458 , send BIXmail c/o “editors , M or send Internet Mail to 
letters @ bytepb. byte, com. Letters may he edited. 


Laitd of the Double Byte 

T . R. Reid’s observations on the 
Japanese computer environment in 
the Report from Tokyo (“In the Land of 
the Double Byte/’ October 1992) are basi¬ 
cally correct, but the comment from his 
Japanese friend who said using a com¬ 
puter to write a story is too slow is unbe¬ 
lievable. His comment was valid when 
NEC’s 8088-based PC-9801 appeared in 
1982, but not today, when most Japanese 
PCs are equipped with a 386SX or faster 
processor. 

It is true that most Japanese journalists 
don’t use a laptop computer or even a Wah-Pure. (The 
name is an abbreviation of the phrase “wah-doe 
purosessah/’ the Japanese pronunciation of “word pro¬ 
cessor,”) However, this is because a mental barrier pre¬ 
vents reporters from using a computer. Many friends of 
mine testily that writing by computer has accelerated their 
writing speed by two or three times. 

Also, the most common operating system in Japan is not 
DOS/V, but NEC's MS-DOS, which runs on the PC-9801 
series (and is incompatible with the IBM PC). American 
software houses don’t bother to spend much money to ana¬ 
lyze such closed architectures. The language barrier matters 
to some extent, but the difference in computer architecture 
is a far more serious obstacle for foreign software houses, 

Enomoto Makoto 
Sairama, Japan 


Internet Plug 

D aniel Dem’s “Plugging Into the Internet” (October 
1992) is very timely, and I hope that you expand your 
coverage of the Internet. We can use all the Internet infor¬ 
mation we can get our hands on. 

My compliments to Dem for his excellent article. 

T. Pat Kelly 
Atlanta t GA 


Hidden Requirement 

Lhar Hansson’s review of Microsoft C/C++ 7.0 (or 
C7) (“Microsoft’s Lucky Number,” September 1992) 
failed to mention a significant drawback: the requirement 
for a DPMI (DOS Protected Mode Interface) manager. 
This isn’t mentioned in Microsoft’s ads, nor in the com¬ 
pany’s upgrade information, Microsoft bundles 386Max 
with C7 as a partial remedy for those programmers who 
don’t choose to run under Windows, 

When 1 substituted 386Max for Q EM M386, some of my 
Desqview windows stopped working, and some of Micro¬ 
soft’s own programs, such as Profile, wouldn’t work either. 

It’s bad for any product to require a total revamping of 
a user’s system. It’s worse for Microsoft to try to rope 
users into running Windows just to get C7 going. It’s still 
worse for the company to provide a less-than-adequate 
product as a workaround. 

Robert L, Wears 
Jacksonville, FL 



Mac OOP 
Explained 
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STAYING PRODUCTIVE 
AWAY FROM THE OFFICE 



BRANCH OFFICE: 



The HP DeskJet Portable. 

$ 599. 

Hewlett-Packard presents the DeskJet 
for the jet set. The new HP DeskJet 
Portable printer lets Sequent travelers 
create great-looking documents any¬ 
where they go. 

It’s small enough to fit in a briefcase and 
weighs only 4.4 pounds. But the DeskJet 
Portable prints high-quality 300 dpi 
black and white text and graphics on 
plain paper, transparencies, or labels. 

It’s everything you expect from an office 
printer in a portable package. Compati¬ 
bility with most mcyor software. A fast 
print speed of up to three pages per 
minute. A wide variety of typefaces, 
sizes, and styles. And Hewlett-Packard 
inkjet technology, so you don’t sacrifice 
print quality for portability. 

The DeskJet Portable is built to take 
more than the usual amount of jostling. 
And, to offer your employees even more 
versatility, an optional rechargeable 
battery is available, along with a World¬ 
wide Rapid Recharger, a 50-page cut- 
sheet feeder, and a handy carrying case. 

To top it off, the DeskJet Portable has 
a price tag befitting its small size. Just 
$599.* Who says you can’t take it with 
you? For the name of the authorized H P 
dealer nearest you, call 1-800-552-8500, 
Ext. 7108/ Tb receive information by 
fax, call 1-800-333-1917, choose HP 
FIRST, document *9606. 


DeskJet Printers 
Make it happen. 


C 1902 Hewlett F^rkard Company PE 12215 

'Suggested US. list prior. Optional rut-sheet feeder not included. 

+in Canada call 1-800-387-3867. Ext 7106. 



HEWLETT 

PACKARD 
































The drive and 
determination to advance 
can be seen in many forms 
Here’s a couple we think 
you’ll be excited about. 





irkpro^ 


Introducing the Microsoft database 
management systems. 


Some people 
aspire to become 
famous athletes. 
Others to become 
great scholars. 

But for a group of 
us here at Microsoft, there’s nothing more 
important than creating a new line of 
databases with the tools and technology 
you need to do your everyday tasks. 

For example, some of you will need 
dRASE 5 compatibility and unequaled per- 
formance.Thats why we have Microsoft* 
FoxPro* 2.5. Some of you need seamless 
access to data in multiple formats. 

For you we have the Microsoft Access’" 
database for Windows!" 

But all the tools in the world won’t do 
you much good if you can’t get help when 
you need it. So we have a world-class 
product support organization to quickly 
answer all of your database questions. 

In addition, we’ve created a special 
program for developers that will put you 
directly in touch with some of our senior 
product support people. 

In the future, our technology will con¬ 


MICROSOFT 

Windows 


Both Microsoft 
FoxPro Z5 and 
Microsoft Access 
were created to 


tinue to evolve with you in mind. So what 
you create today will still work tomorrow. 
In short, there will be no dead ends. 

Were also committed to supporting 
open standards and compatibility. Cur¬ 
rently, we are working with 
ANSI to develop a standard 
Xbase language. 

Plus we frilly support the 
Open Database Connectivity 
(ODBC) technology which will 
allow you to access files from 
even more of today’s database 
management systems. 

And to ensure there will always be a 
vast supply °f industry-specific products 
and services to meet your database needs, 
we’re forming strong business partner¬ 
ships with many other companies. 

So if you’d like additional information 
on Microsoft’s database solutions, give us 
a call at (800) 882-2000, Dept. JF6. And 
find out just how motivated we are to be¬ 
come your database company. 

Microsoft 

Making it easier 


Windows 

operating system. 


*&im Mkimoft Otrpaiahan. M rfcfcfc reserved. Printed in the tfSt Inthe 50 UnitedStahy atd (800) 382-2000, Dept- JF6. CWwn m Canada, cud (W*> 563-0043. Outside the 50 United States and Canada, emit (200) $36-8661- Microsoft and 
FbxPw drr registered trademarks and M&mofi terras antf Windows are fradenwrks of Mscrmufl Corporation. dBASE s a registered trademark of Borland International. Inc. 





















Since the beginning of time, 
people have been obsessed with 
reaching ever increasing rates 
of speed. So what else is new 
with Microsoft FoxPro 2.5? 



Microsoft FoxPro 
version 25 is the 
fastest PC database 
management system 
available today. 


Plenty. For starters, the 
new Microsoft' FoxPro* 2.5 for 
Windows " has a rich and pro - 
ductive environment with an 
intuitive graphical interface. 
Which means it’s never been 
easier for you to use and de¬ 
velop powerful Xbase applications. 

Plus there’s a virtual hardware store 
of tools for both developers and users. 

For developers, there are profession¬ 
al tools designed to help you create the 
most powerful applications possible. 

Like the Trace and Debug windows, 
Project Manager, Menu Builder, Screen 
Builder and Report Writer. 

For users, there are handy tools that 
make it easy to do complex database tasks 
without programming. Like Relational 
Query By Example (RQBE), which allows 
you to build and see queries instantly Or 
the graphical Browse tool, an intuitive 
way to view data. And finally, Quick 
Screen and Quick Report, two easy ways 
to create objects and see data. 

And now with the arrival of FoxPro 2.5 


for both the Windows and MS-DOS* oper¬ 
ating systems (and soon for the Macintosh 
and UNDO, you can have the most power¬ 
ful and most graphical Xbase applications 
across all major PC platforms. And if you 
are thinking about migrating to Windows 
in the future, have 
no fear. Because 
Microsoft FoxPro 
for Windows will 
easily run all your 
FoxPro 2.0 files. 

But no matter 
which platform 
you choose, you can count on Microsoft 
FoxPro to provide you with the fastest 
PC-based database management system. 

For additional information, just zip 
on over to your nearest reseller, or call us 
at (800) 882-2000, Dept. JF7. We’ll be 
more than happy to tell you all the ways 
Microsoft FoxPro 2.5 for Windows can 
get your adrenaline pumping. 



FoxPro 23 takes advantage of Windows and 
aiiom you to create dazzling applications. 


Microsoft 

Making it easier 


'Qurry tat jfrrjhtmni by Mk.tu Endeituan, It tt r an hideptmteitl cotuttlnm* firm GVmoth&t 19 CM3SZ Mnrnntf Carpnmtitm Ad ngkL je#™/. Printed in Uir USA. hi tfvSti United Siatei, ■coil (SOO) 88220OCL Di { pt. JF7. CKifcmtiTS ru (IjMJiis, call (SOffI563-904-8. Outsidt the 50 
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People always seek the most 
direct route to achieve their 
goals. So youVe probably 
been looking for a database 
like Microsoft Access. 

If you’re a database user 
or programmer, we’d like to 
show you a great shortcut It’s 
called Microsoft Access: It’s a 
With AccessWizards, J new database management 
to walk you thrmtgh system for Windows” that can 

complex tasks, • j i * .1 

one step at a time. give you something no other 
database can. Easy access to the power¬ 
ful features you need to do your job. 

To start with, Access takes complete 
advantage of the Microsoft* Windows 
operating system. Which means it has 
never been easier to create great¬ 
looking forms and reports. Plus you can 
store objects like pictures, graphs, sound, 
and video. Right in your database files. 

And if you ever get stuck, there are 
ReportWizards, FormWizards and Chart- 
Wizards to come to your rescue. They’ll 
ask you questions about format, content 
and style.Then they’ll automatically cre¬ 
ate your report, form or chart. 

There are also Cue Cards to walk you 
through the most difficult database tasks. 

Guiding you one step at a time. 

In addition, it’s easy to create complex 



queries by using the graphical Query By 
Example, ^ou just drag and drop tables, 
join fields, and plug in all of the specifics. 

And you developers can write sophis¬ 
ticated database applications with Access 
Basic. A powerful, extensible program¬ 
ming language. 

What’s more, 

Microsoft Access 
can easily read 
and write all the 
major database 
formats directly, 
including dBASE’, 

Paradox* and Microsoft SQL Server. So 
you and your coworkers can still use all 
your old files, no matter what format they 
are in. That means, your investment is 
safe and everyone can easily migrate to 
Microsoft Access at their own pace. 

To receive additional information on 
Microsoft Access, call (800) 882-2000, 
Dept. JF8. We’ll give it to you straight. 

Microsoft 

Making it easier 
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LETTERS 


Inmark Responds 

T he article “Code on the Move" (July 1992), which 
covered portable libraries, contained several signifi¬ 
cant errors regarding zApp. The most troubling was the 
general theme that zApp was designed to work only with 
the Windows API. Statements in the article position zApp 
as a nonportable user interface* Nothing could be further 
from the truth. Our current support of OS/2 clearly demon¬ 
strates zApp's portability beyond the Windows API. 

The article also stated that zApp achieves its portability 
by distributing Magma Software Systems 1 Mewell inter¬ 
face for DOS. This is true for the DOS version, but not for 
the Windows, Windows NT, OS/2, or planned X/Motif 
versions, which all use native-mode calls. Also, although 
the screens from zApp were labeled as DOS and Win¬ 
dows screens, they were actually the same DOS screen. 

The article classifies zApp as a shell-style library. 

While it is true that zApp encapsulates the breadth of the 
Windows API (and most GUIs, for that matter), it is not a 
shell library* zApp's advanced, portable design is not a 
wrapper of the Windows API as are Microsoft's Founda¬ 
tion Classes* In fact, zApp includes many advanced class¬ 
es that have no analogy in the Windows API* Many of 
zApp's customers have moved away from real shell-style 
libraries (e.g., MFC and OWL) because they wanted the 
more powerful constructs Lhai zApp provides. 

Howard M. Love Jr. 
President and Chairman of the Board 
Inmark Development Corp. 
Mountain View, CA 


Lab View in Review 

I have been using LabVtew for years and disagree with 
some of Andy Reinhardf s comments regarding Lab- 
View programming (“Acquiring Data Through Windows," 
September 1992). In my experience, structuring and debug¬ 
ging a sophisticated application is far easier with Lab View 
than with any of the conventional languages Fve used. 

Some of Reinhardt's comments refer to Lab View's 
layers of modules as a source of difficulty when creating 
and modifying Lab View programs. I find this puzzling. I 
consider Lab View's ability to encapsulate program details 
in discrete modules to be one of its strengths. 1 would hate 
to have to develop a sophisticated system using a lan¬ 
guage that does not support structured programming. 

Jeffrey M. Parker 
Round Rock, TX 

A ndy Reinhardt's first impressions of Lab View for 
Windows appear to be just that—impressions. His 
sentiments are favorable, but I can't help thinking that the 
purported difficulty of structuring and debugging Lab- 
View programs stems from only a superficial exposure to 
this excellent programming environment. Lab View repre¬ 
sents a new paradigm in programming* Reinhardt's com¬ 
ments indicate that he couldn't quite shake the dogma of 
procedural programming. 

Had he spent more time with LahView, Reinhardt 
would have come to the same conclusion I did four years 
ago: I will never type another line of code again! 

David A* Moschefla 
Boston , MA 


f agree that object-oriented software may boost program¬ 
ming productivity in data acquisition, and I don't dispute 
that LahView's visual nature can aid application develop¬ 
ment. In fact, my article was quite favorable to LahView, 
which I found extremely powerful. The point / was trying 
to make in my critique was that for some users , especially 
those automating simple test procedures, the software 
may be overkill Not all BYTE readers have made the 
paradigm shift from procedural to event-driven program¬ 
ming , and for them, / sought to highlight that LahView 
will open up new vistas only after a period of adjustments 
After all there are still a lot of users out there who prefer 
command-line interfaces to GUIs! —Andy Reinhardt 


Iomega Pricing 

I n ‘The New Wave of Removable Mass Storage" (Octo¬ 
ber 1992)* the cost per megabyte for the Bernoulli de¬ 
vice was miscalculated. The cost, given at $ 12.04/MB, 
should have read $2.54/MB. Al today's street prices, the 
cost comes down to $1*50/MB. 

Also, the interface adapter for the Bernoulli Trans¬ 
portable 90 Pro drive is a $239 option, but it is included 
with the Bernoulli PC Powered 90 Pro drive* 

Iomega's drives are now price competitive with hard 
drives* And when you consider cost per megabyte over 
time, the Bernoulli is less expensive* 

Mike Joseph 
Vice President of Marketing 
Iomega Corp . 
Roy , UT 

BYTE apologizes for this typographical error. —Eds. 


FIXES 



* In “BYTE's Guide to 128 Top Windows Products” 
(BYTE Special Issue: Essential Guide to Windows), the 
latest release date for Smalltalk/V 2*0 for Windows is in¬ 
correct. The current version was introduced in June 1992. 

* The two photo captions in the text box “Putting VL-Bus 
to the Test” (October 1992, page 124) were inadvertendy 
switched. Photo A is the UltraStor hard drive controller: 
photo B is the Micronics VL-Bu*s motherboard. 

* In “FileMaker Pro 2*0 Unites the PC and Mac" (October 
1992), we stated that both versions of FileMaker are net¬ 
work-ready out of the box and include a l icense for up to 
25 users. In fact, the network licensing is an option. 

* The CPU benchmark graph in “Compaq's Newest Note¬ 
books" (October 1992) inaccurately shows a very low 
score for the Dell NL25 notebook computer. The NL25 
fell between the slower Compaq LTE/Lite and the faster 
Compaq LTE/Lite 25C, 

* In “Operating-System Trends" (October 1992), an edit¬ 
ing error resulted in our identifying Mike Nash as a prod¬ 
uct manager at Intel. Nash is Microsoft's product manager 
for Windows NT. The error carried into a subsequent pas¬ 
sage which refers to “Intel's Windows NT." The idea stirs 
the imagination, but NT is still a Microsoft product* 

BYTE regrets these errors, ■ 
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The Only Multidimensional 
Spreadsheet For Windows. 

CA-Compete! 



Up to 12 
different 
dimensionsyou 
can navigate 
through with 
the click 
of a mouse. 


Use simple 
English-no 
column or row 
references 
needed. 


Name and save 
multiple views. 
Look at up to 
12 at a time. 


Extra sheets 
availablefor 
custom reports 
and additional 
calculations. 


Global 

Jormulasyou 
can apply 
to a range 
of cells. 


Presentation- 
quality output 
with fonts, 
borders and 
shades. 


Looks like 
a spreadsheet 
with standard 
commandsyou 
know, like cut, 
paste, copy and 
sum. 


Chosen "Best of 
1990" by PC 
Magazine. 



WIN AWARD 


Allocate... 

Curve Builder... 


Audit frail... 
Goal Seek... 
Data I able.. 


1 


Welcome to the world of 
multidimensional modeling 
and viewing. 

Unlike two-dimensional 
spreadsheets, CA-Compete!'“ 
lets you model up to 12 different 
FEurca dimensions and navigate 
between them 
instantly with the 
click of a 
mouse. And 
CA-Compete! 
speaks 

English too, so you can use 
recognizable names you define, like 
Sales, 

Units, 

Costs 
and 
Profit, 
instead 



Audit (View 3) 


ha 33 [812559 0000011006 ] 

Iperalng Expense {246230C.8G000002 
— (.1000000 00000002 ] 
4HHhProdjr*on [1587500.0000002!] 

-IJnflte*! 5 [H062SOOOOOOQD1 ] 


■1 1 H 


3 


of cryptic col¬ 
umn and row 
references. 

For smarter 
decision mak¬ 
ing, there's a 
broad range of 
powerful 
tools, like Goal Seek, Allocate and 
Forecast, so you can perform exten¬ 
sive “what-is” 
and “what-if" ft 
analyses. | CA-Compete! 

You can also 
trace the origin 
of any value 
with a quick, 
graphical Audit 
Trail Tool. 

CA-Compete! 
reads and writes 





Lotus® 1-2-3T Excel, dBase,® ASCII and 
Script Files so you can work 
with all of your current files. 

And with Windows’ 

Dynamic 
Data Exchange, 
you can link 
your data 
dynami¬ 
cally 
with any 


other Windows program 
Call 1-800 CALL CAI 
today for a free Demo 
Disk. 

It’s your chance to get 
a free glimpse of the 
future. ^ . 

(Computer 

yiSSOC/ATES 



Software superior by design. 


© Computer Associates International, Inc., One Computer Associates Plaza, lslandia, NY 11788-7000. All product names referenced herein are trademarks of their respective companies. 
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'In Canada, call 1 QOO 465-1234. “Prices are currant as of 10/27/92. All prices listed are MSRP. Remarketor prices may vary. IBM, AIX and 
RISC System/6000 are registered trademarks and PowerPC, POWERsfcation and POWERserver are trademarks of International Business 
Corporation. All other products are trademarks or registered tradtemarkstjfjheir respective companies: © 1992 IBMCorp. 
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The POWERstation 220: 

Here today. 

When you’re ready for raw power ami performance 
at a low price, climb on a leader of the pack 
The RISC System/6000" POWERstation™ 220. 

Cruise with leading U[MIX' desktop price/ 
performance today that has the kind of muscle and 
brains to keep pace with you tomorrow. And in 
the future when you’re ready to rev up the perfor¬ 
mance, you’ll be able to upgrade the 220 processor, 
it’s even ready for the PowerPC” 601 microproces¬ 
sor model, which will offer up to two times the 
performance when available. 

With AIX," IBM’s commercial-strength UNIX, 
you'll have access to more than 6,000 leading 
solutions. What’s more, the applications you develop 
today on the POWERstation 220 will run full 
out on any of the RISC System/6000 family of 
POWERstations and POWERservers!" 

The POWERserver 220 is also the perfect 
vehicle for the open road, with seamless connectiv¬ 
ity and network management for IBM and 
non-IBM networks alike. 

More tomorrow. 



And don’t forget IBM’s unequalled service 
and support. You can count on us to install 
machines, configure networks and integrate all 
your systems, IBM or non-IBM. 

So isn’t it time you took this bad boy for a 
test drive? 

Call your IBM marketing representative 
or Business Partner. For literature, call 
I 800 IBM-6676, ext. 715* 


* Upgradable to PowerPC. 

* Great value today, growth for tomorrow. 

* AIX, IBM’s commercial-strength UNIX. 

* Unequalled service and support. 

* Complete systems start at $5,950.** 
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Motorola Skips a Generation with the 68060 

L ike Intel’s Pentium (formerly known as the P5), Motorola’s next-generation 
microprocessor will use superscalar architecture, parallel pipelines, branch pre¬ 
diction, and a common instruction pipe that the integer and FPUs share. It will 
also maintain full software compatibility with earlier members of its chip family. But 
by the time Motorola’s 68060 begins to ship in production quantities, Intel's Pen¬ 
tium will likely have been in production for over a year: Motorola expects to begin 
manufacturing the 68060 in the first half of 1994. 

At Michael Slater's Microprocessor Forum last October in Burlingame, Cali¬ 
fornia, Motorola (Austin, TX) said that the 68060 will run about 3V: times faster than 
a 25-MHz 68040, delivering about 77 MIPS at its initial clock rate of 50 MHz. 
That’s not quite as fast as the Pentium, which Intel says will deliver about 100 
MIPS at its initial frequency of 66 MHz. Motorola says it hopes to eventually drive 
the 68060 at 66 MHz; that version of the chip could achieve a performance of 100 
MIPS. 

However, the 68060 contains about 2 million transistors with a minimum transistor 
size of 0.5 micron, compared to the Pentium's 3 million transistors in 0.8-micron 
technology. Also, the 68060 is a static CMOS chip that operates at 3.3 V as well as 
at 5 V; the first Pentium is expected to be strictly a 5-V device. 

Architecturally, both chips take advantage of similar techniques to wring more 
performance from their traditional CISC designs. In the 68060, a four-stage fetch 
unit dispatches integer instructions along a pair of four-stage execution pipelines. 
At the same time, the chip stores the instructions in a 256-entry cache and pre¬ 
dicts upcoming branches based on past patterns. 

When the chip correctly predicts a branch that is taken, it effectively jumps to 
the new address in 0 clock cycles. When the processor correctly predicts that a 
branch in a program will not be taken, it jumps to the correct address in 1 clock 
cycle. 

How efficient are the parallel pipelines? Motorola says the 68060 executes 50 per¬ 
cent to 60 percent of the instructions in pairs. That’s with integer code generated by 
existing compilers. Presumably, more instructions could be generated in parallel by 
generating code with an optimized compiler. 

The 68060’s FPU has three arithmetic units—an adder, a multiplier, and a di¬ 
vider—and it shares the execution stages of the primary integer pipeline. Float¬ 
ing-point instructions can be dispatched along this pipeline, while integer instruc¬ 
tions flow through the secondary pipeline; both instructions’ execution cycles can 
overlap. Floating-point loads and stores take I cycle, addition takes 3 cycles, mul¬ 
tiplication takes 4 cycles, and division takes 24 cycles. Other features of the 68060 
include a pair of 8-KB caches for instructions and data, as well as a 32-bit data/ad¬ 
dress bus similar to the 68040’s. 

If you're wondering why the new chip is called the 68060 instead of the 68050, 
Motorola has an explanation. Traditionally, odd-numbered chips in the 68000 fam¬ 
ily offer incremental improvements, while even-numbered chips are considered 
major leaps. Motorola says its customers wanted more than the small gain implied 
by the step from 68040 to 68050. 

Competition was surely a factor as well. Intel’s Pentium significantly raises the 
stakes for CISC processors. With the 68060 expected to ship about a year after 
the Pentium, it’s no wonder that Apple, one of Motorola’s biggest customers, is 
adopting a new family of RISC chips for its next-generation machines. Motorola and 
IBM are jointly developing those chips, the PowerPC series. 

—Tom R. Halfhill 


NANOBYTES 


Intel says the official new name of 
its next-generation processor— 
previously known as the P5—will 
be the Pentium. Speaking to the 
New York PC Users Group, Intel 
president and CEO Andrew Grove 
said the forthcoming Pentium will 
have an FPU that will be five to 
10 times faster than the FPU on a 
486DX/33. Intel hopes to intro¬ 
duce the chip, which Grove said 
will have 3.2 million transistors 
and a 32-bit external bus, around 
the end of the first quarter of this 
year. Grove said that other sug¬ 
gested names for the chip included 
Memory Lane, Chip IQ, Suetable 
Chip. Quintel, Big New Chip, and 
Iniitraitor. Grove applauded the 
semiconductor trade agreements, 
which he said have doubled the 
number of U.S. semiconductors 
sold in Japan—from 8 percent to 
16 percent of the total Japanese 
market. □ 

The early word from Microsoft is 
that its new operating system, 
called MS-DOS 6.0, will include 
integrated compression, network¬ 
ing, and improved ease of use. 
Rich Freedman, Microsoft’s 
product manager for MS-DOS, 
said that businesses still have a 
large number 
of vertical ap¬ 
plications that 
for various rea¬ 
sons will not be 
ported to Win¬ 
dows. Mi¬ 
crosoft wants 
to improve the 
usability of 
MS-DOS for 
these non-Win¬ 
dows users, he said. “Memory 
management was the key feature 
that sold and continues to sell MS- 
DOS 5.0," Freedman said. So you 
can expect improvements in that 
area as well. □ 
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WATCOMSQL 

PC-based Client/Senrer SQL Tools 

Four Good Reasons to get your copy right away: 


1. True Ciient/Server for reliability and 

performance Your databases are protected 
from corruption by features such as referential 
and entity integrity, as well as true transaction 
processing. Client/server architecture 
and our 32-bit database server 
software help deliver increased 
performance for applications running 
on your PC LANs. . 

2. Royalty-free run-time For ^ 

just $99 you get royalty-free run-time 
support. It lets you distribute applications 
for standalone PCs and include our single- 
user run-time database server. It also lets 
you distribute your applications on an 
unlimited number of client machines in / 

network environments. 7 


3. Scalability Whether you implement 
applications using the ACME front-end or 
write them in C or C++, they can be designed to run 
without change in environments ranging from standalone 
640K single-user PCs to large networks running our 


high-performance multi-user database server. 

From entry level PCs... You can use 

DOS PCs with just 640K memory as database 
server machines for small networks. For 
/• single-user standalone environments, the 

SQL database server together with an 
-Jf application can run on DOS PCs equipped 
/ with a minimum of 640K memory. 

... to high end servers. The watcom 
fM SQL database server automatically adapts to 
^ utilize the available memory on your system for 
increased performance. The 32-bit version 
unleashes the power of 386/486 PC's to 
efficiently serve many clients in large networks. 

4. For a limited time it’s yours for just $395 

WATCOM SQL Developer’s Edition has a suggested retail 
price of $795 but for a limited time you can get it at the 
introductory price of only $395, Even better, as a 
registered user of the Developer’s Edition you'll be able to 
get a copy of the 6-user Network Server Edition for only 
§99 (Suggested retail price: $795). 


Developer’s Edition 

Complete Ciient/Server Development Toots Package Including Standalone 
Single-user SQL Database Engine 

The Developer^ Edition allows you to develop and deploy single-user 
standalone applications, and to develop applications for use with the WATCOM 
SQL Network Server Edition. You get the ACME (Application Creation Made 
Easy) front-end application development system it combines visual forms 
design with simple event-driven programming to allow rapid prototyping and 
development of client applications without C programming. The Developer's 
Edition also includes IBM SAA standard embedded SQL support for C/C 4- + 
application development with WATCOM. Microsoft and Borland compiiers. 

Package components include: Single-user standalone database server (both 
16 and 32-bit versions) * interactive SQL • ACME front-end application 
development system - Embedded SQl/C preprocessor * SQL libraries for use 
with WATCOM C, WATCOM C/386. Microsoft 0/C h- 4, and Borland C/C + +. 

System Requirements: 

Hardware: ISM PC compatible with hard disk, 64QK minimum memory 
Software: DOS, Windows DOS box, or OS/2 DOS box 

Special Introductory Offer: $395 (Suggested retail price: $795) 

Special oilers available to registered users: (details inside package) 

* Royaity-free run-time support: $99 

- 6-user Network Server Edition: $99 (Suggested retail price: $795) 


Network Server Edition 

High-performance Multi-user SQL Database Server for PC LANs 

The Network Server Edition provides client/server support for multiple 
concurrent users in a local area network environment. The WATCOM SQL 
database server supports ANSI standard SQL and provides advanced 
capabilities, including bi-directional scrollable updatable cursors, referential 
integrity, row-level locking and symmetric multiprocessing of requests. 
WATCOM SQL also gives you comprehensive security capabilities, data 
encryption and data compression. Compatible programming interfaces let you 
implement applications that run without change using either the standalone 
single-user database or the Network Server Edition, 

Package components include: Multi user network database server (both 16 
and 32-bit versions) - Interactive SQL * Network requestor and request manager 

Client System Requirements: 

Hardware: IBM PC compatibles, 640K minimum memory 
Software: DOS, Windows DOS box, or OS/2 DOS box 

Database Server System Requirements: 

Hardware: IBM PC compatible with hard disk, 640K minimum memory 
Software DOS 

Network Requirements: NetBIOS or Novell Netware (IPX) 

Suggested Retail Price: 6-user version: $795 

Unlimited version: $1,595 


WATCOM, 415 Phillip Street, Waterloo, Ontario, Canada N2L 3X2 
Telephone: (519) 386^3700, Fax: (519) 747-4971 

Prices do not include freight arid taxes where applicable. Authorized dealers may sell for Jess 
WATCOM SQL, the Lightning Device, and Application Creation Made Easy are trademarks of 
WATCOM International Corporation. Other trademarks are the properties ol their respective owners, 
Copyrighl 1992 WATCOM International Corporation. 


WATi 


1 - 800 - 265-4555 


The Leader in Development Tools 
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PowerPC 601: Ahead of Schedule 


I BM and Motorola are ahead of sched¬ 
ule with the development of their Pow¬ 
erPC 601, the first in a series of RISC mi¬ 
croprocessors on which IBM and Apple 
will base their next generation of person¬ 
al computers. The first-pass silicon was 
ready last October, less than a year after a 
joint team began work in Austin, Texas. 

If development continues apace, IBM 
and Apple expect to introduce their first 
PowerPC systems by late 1993. The 601- 
based systems will be relatively inexpen¬ 
sive and will rival the performance of low- 
end workstations. As reported last month 
in Microbytes, future chips in the Power¬ 
PC family will include the 603, for portable 
systems; the 604, for mainstream desktop 
computers; and the 620, for high-end sys¬ 
tems and servers. 

The 601 is a streamlined derivative of 
the single-chip RISC engine found in IBM’s 
RISC System /6000 Model 220 worksta¬ 
tion. Evolutionary rather than revolution¬ 
ary, the 601 combines the basic architec¬ 
ture of the RS/6000 with an enhanced 
version of the bus interface from Motorola’s 
88110 RISC processor. 

Even though the 601 improves on the 
RS/6000's architecture, it’s considerably 
less integrated than the single-chip RS/60(X). 
Gone are on-chip controllers for DMA, in¬ 
terrupts, and memory, along with some au¬ 
tomatic timers. IBM says it has scaled down 
the integration to keep the 601 from be¬ 
coming too system-specific—an important 
design goal for a CPU that’s intended to be 
used in machines from IBM, Apple, Groupc 
Bull, Thomson-CSF. and others. 

The superscalar architecture of the 601 


has three execution units that separately 
handle integer operations, floating-point 
operations, and branches. By routing these 
types of instructions to the appropriate 
pipelines, the chip can dispatch up to 3 in¬ 
structions per cycle. The branch pipeline 
has two stages, and the integer pipeline 
has four. The six-stage floating-point pipe¬ 
line is tuned for single-precision math, and 
double-precision operations are double- 
pumped through the pipeline’s two exe¬ 
cution stages. 

Most integer instructions execute in only 
1 cycle, thanks to hardware support for 
multiply, divide, and other special opera¬ 
tions. The FPU achieves 1- or 2-cycle 
throughput, depending on the type of op¬ 
eration and the level of precision. The chip 
includes a 32-KB data/instruction cache, an 
MMU (memory management unit) with 
52-bit virtual addressing, and support for 
symmetric multiprocessing. Using 0.6-mi- 
cron static CMOS technology, it packs 2.8 
million transistors into a 304-pin package 
less than 11 mm square. It operates at 3.6 V 
and consumes 9 W at 50 MHz. 

Performance benchmarks aren’t avail¬ 
able, but IBM offers the following “con¬ 
servative estimates based on simulations.”: 
SPEC Integer ’89 benchmark: 40 at 50 
MHz, 50 at 66 MHz; SPEC Floating-Point 
’89 benchmark: 60 at 50 MHz, 80 at 66 
MHz. Thai’s more than twice as fast as 
the RS/6000 Model 220 chip, which runs 
at 33 MHz. IBM says the PowerPC 601 
will be “aggressively priced.” The chip 
could cost as little as $50. Systems could 
sell for $1000 to $2000. 

—Tom R. Halfhill 


Incompatible APIs Call for Mail Bonding 


W hen it comes to sending electronic 
messages across different operating 
systems, LANs, and WANs, companies 
such as Microsoft, Lotus, and Apple want 
to make the act of sending E-mail as sim¬ 
ple as dropping off a letter in an old-fash¬ 
ioned mailbox. An obstacle to this vision is 
the variety of competing—and sometimes 
incompatible—messaging APIs, includ¬ 
ing Microsoft’s MAPI (Messaging API), 
Apple’s OCE (Open Collaboration Envi¬ 
ronment), the VIM (Vendor-Independent 
Messaging) API, and the XAP1A (X.400 
Applications Programming Interface As¬ 
sociation) mail specification. 

“ We want to take the issue of competing 
messaging technologies off the table for 


our customers,” says Lotus chairman and 
CEO Jim Manzi. Manzi says Lotus will 
release a program this year that will allow 
mail-enabled applications written to the 
VIM API to work with Microsoft’s MAPI. 
Tim Dempsey, manager of developer re¬ 
lations in Lotus’s Communications Prod¬ 
ucts division, says Lotus’s software sub¬ 
system will reside between the application 
and the messaging system. 

When Microsoft releases its full MAPI 
specification, Lotus says it will release the 
MAPI-VIM subsystem to public networks 
at no charge. Microsoft says that the full 
MAPI SDK (Software Development Kit), 
which will include Simple MAPI, extend¬ 
ed MAPI, and service providers, will be 
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PC manufacturers, mindful of the 
challenges inherent in designing 
new motherboards for full-scaled 
Pentium-based systems, are taking 
an intermediate step by shipping 
computers with Overdrive sockets 
for a scaled-down version of In¬ 
tel’s next-generation Pentium pro¬ 
cessor. Manufacturers such as 
DEC, Compaq, Hewlett-Packard, 
NCR, and Hyundai Electronics 
America are shipping systems 
with a 238-pin upgrade socket that 
lets users replace their current 
486DX processors with a Pen¬ 
tium-variant Overdrive. □ 

EliteGroup Computer Systems, 

a Taipei-based company with U.S. 
headquarters in Fremont, Califor¬ 
nia, plans on releasing a mother¬ 
board with a 486 ZIF (zero-inser¬ 
tion-force) socket that will accept 
the P24T, Intel’s code name for the 
unreleascd Pentium Overdrive. 
EliteGroup Computer Systems’ di¬ 
rector of marketing Darwin Chang 
said, “A motherboard that can run 
a full-blown [Pentium] will be an 
extremely expensive mother¬ 
board.” The cost differential be¬ 
tween full Pentium-based and Pen¬ 
tium Overdrive-based boards will 
be about $400, he said. □ 

IBM Technology Products, an 
IBM independent business unit, re¬ 
cently outlined its plans to begin 
selling chips on the open market. 
The main message: We’re for real, 
we mean business, and you can 
trust us. Until 1992, IBM-TP was a 
nearly invisible cog in the world’s 
largest computer company (IBM), 
and it sold virtually all its products 
to IBM. Now, under IBM’s vast re¬ 
structuring plan, IBM-TP is an au¬ 
tonomous company that must com¬ 
pete in the outside world and show 
a profit. IBM-TP is already provid¬ 
ing 16-Mb DRAMs to Siemens 
Nixdorf and Toshiba, making 
IBM-TP one of the rare U.S. do¬ 
mestic suppliers of DRAMs. IBM- 
TP is also pushing its Intel-com¬ 
patible 386SLC and 486SLC 
microprocessors, as well as the up¬ 
coming PowerPC RISC chips. □ 
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If upgrading 
your PC to MPC 
standards sounds 
good to you, we can 
make it sound even 
better. With a multimedia upgrade 
kit from Creative Labs. 

For only $799, you get the only 
multimedia upgrade kit with 
Sound Blaster” Pro, winner of the 
Multimedia World Readers' 
Choice Award for "Best Sound 
Board." Experience true-to-life 8-hit 
stereo audio effects from applica¬ 
tions and games. With MIDI adapter 
cable and sequencing software, 
plus a 20-voice, 4-operator FM 
music synthesizer, Sound Blaster 
Pro is one sound investment! 

And that's only the be ginning . 
There's a high-performance CD- 
ROM drive that surpasses MPC 
specifications. Plus a FREE library 
of CDs that will open your PC to 
all the possibilities of multimedia 
computing. Over $3,000 worth 
of the hottest CD titles for multi- 
media authoring and enhanced 
education, entertainment, and 


productivity capabilities for 
your computer. 

You get Microsoft® Windows" 
3.1, Microsoft Bookshelf,® a 
reference resource with an 
encyclopedia, thesaurus, and 
ctionary. Microsoft Works for 
indows,™ an integrated pro¬ 
clivity package. MacroMind® 
;tion!,’“ Authorware® Star™ 
dTempra™ from Mathematica, 
esentation tools for DOS and 
indows. Sherlock Holmes, 
Consulting Detective, the award- 
winning mystery game. And 
many, many more. 

The Sound Blaster Multimedia 
Upgrade Kit. At only $799! To 
find out more, visit your computer 
retailer or call Creative Labs at 
1-800-998-LABS. 

And see why choosing our mul¬ 
timedia upgrade kit is the most 
sound decision you' ll ever make. 


Sound Blaster is a trademark of Creative Labs, Inc. 

All other marks an& owned by their respective companies. •© 1992 Creative Late, Inc. All Tpgnis. reserved 
International inquiries: Creative Technology, Ltd., Singapore Tel 65-773 0233 Tax 65 773 0353 
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Other laser printers play leapfrog trying 
to catch up with the HP LaserJet. 



The new HP LaserJet 4 printer isn’t 
a hopped-up version of the past gener¬ 
ation. Its new, advanced design sets 
much higher standards for print quality, 
speed, built-in features and value than 
ever before. 

Higher resolution. More typefaces. 
Unlike other 
600 dpi laser 
printers, the 
HP LaserJet 4 
was designed 
for 600 dpi 
printing from 
the ground up. As a result, it produces 
the best 600 x 600 dpi resolution ever 
for noticeably crisper, clearer text and 
graphics. At less than a 300 dpi price. 

Microfine toner and HP’s exclusive 
Resolution Enhancement technology 
give you razor-sharp edges and much 
smoother curves. 


With 45 scalable typefaces built into 
the printer, users can produce a wide 
variety of documents. Without hassling 
with downloading or accessory car¬ 
tridges. Or buying additional typefaces. 

More speed, more trays, 
more flexibility. 

Thanks to a new RISC processor, 
tuned vector graphics and faster 


standard memory. Two standard paper 
trays, with a total capacity of350 sheets, 
and an optional 500-sheet tray let 
users keep printing without constantly 
reloading different sizes and types of 
paper. And the optional 75-capacity 
power envelope feeder saves them from 
manual feeding. Or dealing with jams. 


I/Os, the HP I^aserJet 4 also sets 
new standards for speed. It even 
prints many 600 dpi graphics at 
a true 8 pages per minute. It’s 
faster on networks, too. 

L With 2 MB of memory 
built in and new in¬ 
ternal memory 
compression algo¬ 
rithms, virtually 
all 300 dpi and 
f many 600 dpi doc¬ 
uments print from 




300 dpi 600 dpi 



Foul times the dots for better resolution 

































Introducing the new HP LaserJet 4 printer 
So advanced, there’s no catching it 



Mixed environment compatibility* 
Faster Windows. 

The LaserJet 4 is very much at ease with 
most languages and personal comput¬ 
ing platforms. Automatic switching lets 
it switch between HP's PCL 5 printer 
language and optional PostScript 
Level 2 software from Adobe. Hot l/Os 
allow different hosts to be connected 
simultaneously 

Optional JetDirect cards provide LAN 
connections to Ethernet, TbkenRing, 
TCP/IP and LocalTMk/Ether'lhik. This 
makes it easy to plug into just about 
any network, including PC and Mac 
LANs. And to get really fast network 
performance. 

To optimize the LaserJet 4 for Windows 
printing, we codeveloped some break¬ 
throughs With Microsoft* Including 
Windows 3.1 TrueType fonts and raster- 
izer built, in to make sure your users 


get fast, WYSIWYG printing. The last 
Wmdows driver with HP-GL/2 vector 
graphics also enhances printing speed. 

Several popular 
software drivers are 
included: Wmdows, 
WordPerfect, and Lotus. 
As well as the new 
HP Explorer PC utility 
software, which provides a printing 
tutorial to guide your users through 
set-up and operation of the printer's 
new features. 

All tills makes the HP LaserJet 4 printer 
supremely simple to plug-and-piay As 
you’d expect, it also offers complete 
document and software compatibility 
with the HP LaserJet III printer 

Setting the standard in price, too. 

With all these advances and more, 
you’d expect a big jump in price. 

Quite the opposite. At just $2,199* 




the HP LaserJet 4 printer lists for less 
than the printer it replaces. And, of 
course, it comes with j>ace-settmg HP 
quality and reliability 

Call 1-800-LASERJET (1-800-527- 
3753), Ext 7133 for the 
name of your nearest 
authorized HP LaserJet 
dealer.t And ask for 
a print sample to 
see just how great 
the output looks.** 

If it isn’t 
it’s only a 


Who 1 HEWLETT 
wLkM PACKARD 


’Suggested IIS list price. tin Canada call 1-S00-3S7-3B67, Ext. 7133, *" Tb haw a IjicmrJet 4 printer datasheet isent immediately to you via rax machine, call 1-fW-W444J;!£ from juur touch-tone 
phone. Microsoft is a US. registered t rid ie mark h j f Mkit *$all Co rp. Wi kkrws 3J j.s a product ufMicAKXJftCorp. Aiiohc and RjstiJcript an? trademarks of Adobe Systems Incorporated which may 
be registered in certain jurisdictions Lotus is a US. registered trademark of Loins Development Corporation- 
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released in the first quarter. Full MAPI 
specification will eventually be integrat¬ 
ed into Microsoft operating systems. 

Simple MAPI, which supports common 
messaging calls (e.g., log-on and read), 
offers compatibility between Mac and 
Windows programs. When it is released, 
the full MAPI specification (which is a 
Windows-only API ) will likely have more 
than 100 messaging calls to support com¬ 
plex workgroup functions. For a more ro¬ 
bust multiplatform messaging API, Mi¬ 
crosoft so far has eschewed VIM in favor 
of endorsing the XAPIA consortium ef¬ 
forts begun last summer to define a com¬ 
mon multiplatform messaging API. 

Lotus says it, too, will comply with mes¬ 
saging calls as they are defined by the 
XAPIA. But VIM proponents argue that 
XAPIA calls have been slow in coming, 
with the first XAPIA calls not expected 
to be released for industry comment until 
January or February. Dempsey says the 
XAPIA's first five calls—send, list, read, 
act, and directory lookup—probably won’t 
be ready for developers until mid-1993. 
“If it took them this long to come out with 
the basic send call, you can figure how 
long it will take them to publish the other 
calls,” Dempsey says. Lotus has already 
released a VIM developer’s kit, and Demp¬ 
sey says that more than 40 products are 
available that support VIM. He adds that 
Lotus Notes 3.0, expected to ship in the 
first half of 1993, will also support VIM. 

Suzan Fine, MAPI product manager at 


Microsoft, says that Microsoft’s messaging 
strategy is that not everything can be done 
in a common, multiplatform API. “We 
don’t necessarily believe that a lot of calls 
should be in the cross-platform [messag¬ 
ing] API,” she says. “A lot of what people 
want in cross-platform development tools 
is being turned over to the cross-platform 
messaging API,” Fine adds. 

Fine says that Microsoft’s position is to 
endorse a multiplatform API that offers 
full functionality and not to have devel¬ 
opers invest resources in supporting calls 
that are multiplatform but offer minimal 
functionality. “That’s why Microsoft is 
encouraging developers to exploit OCE 
on the Mac platform, MAPI on Windows, 
or with OS/2, its API,” she says. What 
about DOS? Fine says that a combination 
of Simple MAPI and XAPIA common 
mail calls on top of DOS will provide the 
basis for an upcoming DOS mail client. 

In another development, Phoenix Sys¬ 
tems (Arlington, VA) is developing an 
electronic-messaging gateway between 
Microsoft Mail for PC Networks 3.0 and 
Lotus Notes. With the gateway, expected 
to ship in March or April, Microsoft Mail 
users can exchange messages with text, 
graphics, and sound with Lotus Notes 
through Windows' OLE. So. despite Mi¬ 
crosoft’s and Lotus’s continuing dis¬ 
agreement about which common-messag¬ 
ing API to support, the E-mail bridges are 
slowly being built, one way or another. 

—Dave Andrews 


Pacific Bell Lets You Get There from Here 


T he refrain “I live in E-mail” is heard 
more and more in business these days. 
The problem is that not everyone lives in 
the same E-mail package, and several 
E-mail programs are incompatible with 
each other. For LAN administrators who 
can’t wait for software vendors to resolve 
this E-mail incompatibility issue. Pacific 
Bell (San Francisco, CA, (510) 823-5880) 
has introduced a new service, called LAN- 
mail Connection. 

LANmail Connection lets LAN-based 
users send and receive messages from 
within their familiar E-mail program with 
users on other dissimilar E-mail systems. 
LANmail Connection supports Lotus 
cc:Mail-. Microsoft Mail- and MHS (mes- 
sage-handling-service)-compatiblc mail 
systems like Da Vinci eMail. 

Other services include X.400 Intercon¬ 
nection for host-based systems and Mail¬ 
box Connection for stand-alone PCs and 
Macs. Also, Pacific Bell Connection pro¬ 


vides an E-mail directory to all connection 
subscribers. Companies send their E-mail 
directory to Pacific Bell, which places them 
in a centralized X.4(X) directory. The up¬ 
dated directories that you send to Pacific 
Bell are reflected in its systemwide data¬ 
base. You can then dial the service and send 
mail. Pacific Bell Connection identifies the 
recipient and forwards the message. 

LANmail Connection also provides a 
link to X.400-compliant systems world¬ 
wide, public E-mail providers such as 
AT&T and Sprint, private mail systems 
such as DEC VMS Mail, and SoftSwitch 
and Retix Open servers. LANmail Con¬ 
nection includes a $25-per-LAN installa¬ 
tion charge, a $l()-per-LAN monthly ser¬ 
vice charge, a 15-cent charge for messages 
containing from 1000 to 2000 characters, 
and a 5-cent fee for an extra 1000 charac¬ 
ters thereafter. International per-character 
charges are higher. 

—Steve Apiki 


NANOBYTES 


IBM is showing the first signs of 
being as nimble as its competitors 
in the low-end PC battleground. 

■ Where actions 
like price re¬ 
ductions once 
required end¬ 
less approval 
through several 
levels in the 
IBM hierarchy, 
the new IBM 
PC Co. operat¬ 
ing unit re¬ 
sponded in just 
one day when Compaq attempted 
to preempt Big Blue’s ValuePoint 
announcement (see “New Sys¬ 
tems ... New IBM?,” November 
1992 BYTE) by cutting prices on 
low-end Compaq systems. In turn, 
IBM reduced its prices on its 
PS/ValuePoint systems. IBM PC 
president Bob Corrigan told 
BYTE that one of the operating 
unit’s goals is to prove to itself, as 
well as to the competition, that 
IBM can make it in today's market, 
which he described as “more anal¬ 
ogous to clothes buying than PC 
buying.” □ 

Things have changed in the com¬ 
puter industry in a big way, as evi¬ 
denced by the recent Microsoft 
announcement of Windows for 
Workgroups last fall. Microsoft’s 
cofounder, chairman, and CEO 
Bill Gates unveiled Windows for 
Workgroups to about 50.000 peo¬ 
ple assembled in New York’s 
Gershwin Theatre and connected 
via satellite in 17 cities across the 
U.S. The extravaganza, called 
“How to Succeed in Business with 
Workgroup Computing,” included 
seven scenes played by profes¬ 
sional actors, singers, and dancers, 
along with three Microsoft people, 
including Gates playing himself. 
But following the debut, Mi¬ 
crosoft officials acknowledged 
that some of the dazzling features, 
such as message routing, won’t be 
ready until mid-1993. Simple 
MAPI, on which Windows for 
Workgroups is based, doesn’t sup¬ 
port routing. □ 
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CA-REALIZER-Now For A Limited Time Only $99. 


Above And 


Beyond Basie. 


Bit gun Window tjclp Expenses 
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INTRODUCING 
THE EASIEST BASIC 
DEVELOPMENT 
SYSTEM FOR 
WINDOWS. 

Compared to Visual 
BASIC. CA-REALIZER® is 
half the cost and twice 
the product. 

Develop applications 
using the familiar proce¬ 
dural language model and 
a large array of powerful 
tools. You don’t need to 
learn all kinds of confus¬ 
ing new techniques, just 
type in programs or 
design them visually with FormDev. It’s an interactive 
WYSIWYG, point and click tool 
that generates code. With a sin¬ 
gle command you can add 
Programmable Application Tools 
like spreadsheets, charts, text edi¬ 
tors, animation, graphics tablets 
and user-friendly forms. And 
CA-REALIZER offers many fea¬ 
tures other BASICS don’t, like 
automatic array processing. 


Dept: Mirkding 
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royalty-free with the run¬ 
time module that's includ¬ 
ed. And you can generate 
an installation disk with 
the push of a button. 

PC Computing sdid, "No 
other Windows BASIC can 
match it for power and 
breadth of features!’ 



And at $99, they can’t 
match the price either. 

So call 1-800 CALL CAI 
today for more information 
and the name of your nearest dealer. 



Arrays are re-dimensioned and processed automatically. 
Algorithms can be written as formulae instead of com¬ 
plex looped expressions. 

Once an application is complete, you can compile it 
into a stand-alone Windows application and distribute it 


REAL1ZER Visual BASIC 

Interactive WYSIWYG Application & Form Designer 


✓ 

Generates User Accessible & Modifiable BASIC Code 



Familiar Procedural Programming Model 

✓ 


Integrated Full-Featured Debugger 

✓ 


Single-Stepping. Call-Tree, Variable Display 



Automatically Expandable Dynamic Arrays 



Full Range Of Fast Array Operators &. Fund ions 

✓ 


Mathematical. Statist teal, Date-Time Functions 

✓ 


Dynamic Addition & Removal Of Form Objects 

✓ 


Fully-Integrated Programmable Application Tools: 



Charts. Spreadsheets. Text Editors, Graphics, Animsticm, Scheduler 

✓ 


Ability To Run Multiple Applications Simultaneously 

✓ 


Full Support For DDE & DLLs 

✓ 

✓ 

Direct MDI Support & Serial Communications Library" 



Import/Fxpon Of 1-2-3, Excel CA-SuperCak Files 

✓ 


Extensive Context-Sensitive On-Line Help 

i/ 

✓ 

Clip Art Library With Over 250 Bitmaps 

✓ 


QuickBASIC Version 70 Compatibility Libraries 

✓ 




as 

in 


Don’t waste another day trying 
to figure out Visual BASIC. xi ccAriArcc 

Leave that for your competition. 


Computer 
JTK 



CA-Realizer 


Computer Associates International, Inc., One Computer Associates Plaza, Islandia, NY 11788-7000. All product names referenced herein are trademarks of their respective companies. 
CA-REALIZER Release 1,0 and Visual BASIC Release t.O compared 10/92. Cost comparison based on Visual BASIC Release t.O Suggested Retail Price. PC Computing quote appeared 10/91, pg. 90. 
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NEWS 


MICROBYTES 


IBM, Others Vie for Japanese PC Market 


T OKYO—The battle of the PC prices 
is shifting to Japan, where U.S.-based 
vendors like IBM, Apple, and Compaq 
have pitted themselves against a myriad 
of Japanese operating standards that are 
incompatible with the ISA-bus standard— 
not to mention each other. Additionally, 
companies based here (e.g., Canon) are 
introducing low-cost (under 200,000 yen, 
or US$1650), Taiwan-built PCs based on 
Intel’s 486 processor. 

Five major bus standards compete in 
the Far East market. They are offered by 
NEC, Epson, Fujitsu, Toshiba, and AX, a 
consortium that includes Hitachi and Sony. 
But NEC, which commands more than 
half the Japanese market with unit sales 
of nearly 2 million a year, is the clear lead¬ 
er. NEC recently added new models (in¬ 
cluding several multimedia systems) to its 
popular 9800 series to fend off challenges 
from the ISA-bus and Apple community. 
One of the new models is a 486SX/20- 
based color notebook that sells for about 
498,000 yen (US$4000). It is prices like 
this, still high by U.S. standards but typi¬ 
cal for Japan, that companies such as IBM 
and Compaq hope to exploit. 

The NEC PC-H98T desktop PC sports a 
12-inch color LCD that supports 1120- by 
750-pixel resolutions in addition to NEC’s 
sub-VGA 640- by 400-pixel standard. The 
PC-H98T costs 1.75 million yen (about 
US$14,000). “You can buy a good car for 
[the price of] this machine,” said Asao 
Ishizuka, a senior writer for Nikkei Busi¬ 
ness Publications. “This is what they call a 
symbolic machine, to show NEC is a lead¬ 
er in this technology. It’s symbolic—they 
don’t have to sell it.” 


A Bad Exchange Causes 

L ONDON—Fluctuations in European 
exchange rates are pushing PC prices 
up in Europe, particularly at the low end of 
the market. Many manufacturers are hold¬ 
ing prices steady, and many more have al¬ 
ready passed increases, halting the two- 
year European price-reduction trend. 

The hardest hit by the increases is the 
U.K. market, following a 25 percent de¬ 
valuation of sterling against the U.S. dol¬ 
lar and even greater instability against the 
German deutsche mark. “If the pound 
keeps falling, then everyone will have to 
raise prices,” said Steve McCall, U.K. 
managing director of Dutch company 
Tulip Computers. Most other European 
currencies have not suffered as badly. 


Last fall, IBM Japan announced desk¬ 
tops and notebooks that are in varying de¬ 
grees based on the PS/ValuePoint (but 
come with XG A-2 instead of Super VGA 
graphics) and ThinkPad products. With 
the IBM systems, Japanese-speaking users 
can run U.S.-developed software on IBM- 
standard machines fitted with a kanji key¬ 
board and DOS/V. The 3'^-inch 1.44-MB 
floppy drives accept disks formatted for 
NEC’s proprietary 1.2-MB standard. So 
far, however, IBM’s machines are not 
priced sufficiently below those of NEC to 
make a big difference. 

Of a bevy of invaders that include Ap¬ 
ple, Dell, and DEC, Compaq may be the 
vendor most responsible for escalating the 
pitch of the Japanese price wars to that of 
the U.S. market’s. The company recently 
began shipping its Deskpro/I and Prolinea 
lines here at prices barely above what they 
cost in the U.S. But Compaq did so months 
after introducing them in the U.S. “Low 
cost is perceived as poor quality in Japan.” 
said Compaq spokeswoman Yvonne Don¬ 
aldson. Compaq, to be safe, built a foun¬ 
dation of trust with a year of Systempro 
and Deskpro/M promotions before making 
its low-cost systems announcements. 

What eventually may weigh against 
NEC is that Windows and OS/2 need more 
power than NEC’s architecture can offer. 
“The NEC 9800 is not sufficient to run 
Windows,” said Ishizuka. “The I/O bus 
structure is very inefficient.” NEC tech¬ 
nicians, he added, have said it themselves. 
“They have revealed to me that they think 
OS/2-J kanji will not run nicely on 9800 ar¬ 
chitecture.” 

—Ed Perratore 


U.K. Price Increases 

U.K. supplier Dan Technology in¬ 
creased prices last November, and techni¬ 
cal manager Chris Bakolas predicted un¬ 
avoidable price hikes for future months as 
well. “Even if you am resist the pressure of 
the pound, there is a temporary shortage of 
486s, which makes them more expensive. 
There is a shortage of chip sets from Tai¬ 
wan, and there is an embargo on Korean 
memory within the EC [European Com¬ 
munity]. It almost looks like a conspira¬ 
cy to push prices up,” he said. 

CompuAdd’s U.K. subsidiary is ex¬ 
pected to raise prices by 10 percent, along¬ 
side price hikes from Viglen (7 percent) 
and Elonex in the U.K. ■ 

—Louise Cole 


NANOBYTES 


Last fall, at the NetWorld show in 
Dallas, Texas, Novell previewed 
NetWare 4.0 but downplayed its 
upcoming release. The company 
instead focused on SFT (System 
Fault Tolerant) Level III and ex¬ 
isting NetWare 3.11 features. SFT 
III promises reliable fault-tolerant 
LAN operation, a feature designed 
to appeal to companies moving 
their mission-critical operations 
from mainframes to LANs. The 
NetWare 4.0 SDK (Software De¬ 
velopment Kit) is available and 
the operating system itself is in 
solid beta, Novell says. One im¬ 
portant feature of NetWare 4.0 is 
the NDS (NetWare Directory Ser¬ 
vices) component that replaces 
the lile-server-based NetWare 
bindery with a single, network¬ 
wide. distributed database. □ 

With Borland’s Paradox for Win¬ 
dows not expected to ship until 
sometime in the first quarter, Mi¬ 
crosoft hopes to make inroads into 
the Windows database market by 
selling its Access database at just 
$99 until January 31, when the 
price will go up to $695. But at 
least one database developer be¬ 
lieves that, in 1993, most of the PC 
database action 
will remain in 
DOS. “Our 
feeling is at 
least in the 
database mar¬ 
ket, | DOS 
database pro¬ 
grams] will ac¬ 
count for 80 
percent of the 
programs sold 
in 1993,” said 
Richard Rabins, cochairman of 
PC database vendor Alpha Soft¬ 
ware (Burlington, MA). Rabins 
said products like Access and Par¬ 
adox for Windows “show Hashes 
of brilliance, but they are not prod¬ 
ucts to run your business on yet.” 
Still, Rabins said. “People will be 
evaluating Windows databases like 
crazy in 1993.” Alpha is develop¬ 
ing a Windows version of its Alpha 
database, said Rabins. ■ 
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45 SECONDS 


OF COLOR VIDEO ON W MB!!! 
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VIDEO SEQUENCE CAPTURE: 1st MPEG SOLUTION 






K 


PROFESSIONAL 
FRAME CAPTURE: 
16 MILLIONS 
OF COLORS 


Capture & MPEG 

Storage MPE« tooding 

a display 


VIDEO SOURCE 


. 



VIDEO MAKER™ is delivered with the best software under WINDOWS; 


f 

COMPARISON 

VIDEO MAKER 

THE MARKET 

A 

Movies capture 

yes 

no 

$ 

MPEG compression 

yes 4about 3D Kbytes per second ;■ 

no 

Digital VCR (100% software) 

yes 

no 

fj 

Frame capture 

high professions! quality 

medium quality 

V 

Colors 

16 millions colors per pixel 
*\2:2 (.2 limes-more color samples) 

16 millions colors per pixel 

4;1t1 


Video standard 

NTSC, PAL and SEC AM 

NTSC.PAL 

¥ 

Spatial del mil ion 

768 *576 (PAL and SECAP.H 

720x512 {PAL) 

mum (NTSC) 

640*480 iNTSC) 

i 

Aspect ratio 

square pixel 

reolangular pixel 


SiJte of the hoard 

short; compatible with desktop PCs 

long 

i 

Technology 

miniaturized* SMT 

classic 

Installation 

no switches at all 

many switches 


IRQ. DMA 

none: high compatibility 

several IRQ and DMA 

i 

SVGA modes 

all 

limited 

f 1 

Video lealure connector 

nol needed 

absolutely necessary 

t 

RAM limitation in your PC 

unlimited 

Conflict above 3 MB 


Ciifile 2 meters 

with RCA. B N C . S C A R T connectors 

V 



?i*. *. v\*Td.- 


IMAGERY i frame capture, video sequence capture, MPEG compression, 
Image edition (color control text overlay, cropping, zoom, vertical & horizontal 
flip, numerous filters, contour extraction, save images in ,BMP 

(8 bits or 24 bite), .IF (G, P, RGB, YUV, CMYK,.PCX, .VSF, .MPG. 

MPEG PLAYER™ : veritable digital VCR. letting you play MPEG-compressed 
sequences in normal mode or single-step forward or backward under 
WINDOWS 3.0 and 3.1. 

MULTIMEDIA MANAGER 7 ' 1 from MULTIMEDIA TELECOM; true generator 
of multimedia and hypermedia applications with the following main features: 

- intuitive icon-based interactive multimedia scenarios, 
directly compatible with VIDEO MAKERS, 

- compatible with all the MPC audio cards (ex.: SOUND BLASTER™ ), , 

- manages multimedia librairies with sound, image.... 

- manages active regions in the images. i 


VIDEO MAKER 


MANUFACTURER 


US. & CANADA TOLL FREE 

Pft; 800 982 46 24. ■ Fax.: 404 921 92 43 

EEC. Ph.: 33.1.4629.03.00 

Fax.: 33.1.4629.03.04 
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ONLY THE WEIGHT OF I 


Maybe it would be better 
for Henry to get a lillle 
exercise. 1 could lend him my 
Olivetti Quaderno, then he’d have its 20 
MB hard disk available, with the possibi¬ 
lity of consulting or creating 12,000 pages 


of text. He’d be able to work wherever 1 
wanted to for up to 8 hours. Or he cou 
record or listen to 90 minutes of digit 
audio. And if he happened to feel like si 
ting down again, he could simply conne 
Olivetti Quaderno to his desktop. 
















Olivetti 

QUADERNO 


Dimensions: A5 • Weight: 1 kg 
Hard disk: 20 MB • MS-DOS 5.0 
Digital audio recording and playback: 
0 minutes • Ergonomic sculpted 
eyboard with numeric keypad 
nd Junction keys • Autonomy: 8 hours 


The Ultraportable PC 
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MS-DOS is a trademark of Microsoft Corp. 
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Word Processors/Ed/tors 

Am Pro 2.0 
Brief 3.1 
Faxgrabber 1.0 
Grommaflk IV ?.0 
Justwits 2.0 

Minosol! Word 2.0 loi Windows 
Mictosofl Word 5.5 
WordPerfect 5.1 for DOS 
WordPerfect 5.1 for Windows 
Wordstar 7.0 

Project Management 

Microsoft Project 3.Q f/Wlndows 
SciperptoiecT 2.0 
llmeine I 0 

Database & Toots 

Asksom SO 
B-frieve 5.10 for DOS 
B trieve 5.10 For OS/2 
H-inevn S Id b Windows 
C-tree Plus 1.0 
Cbnon Professional Bevel 2.1 
Clpper 5.01 
Dotoeose 4.24 
Dbase IV1.5 

Dbase IV Developer Idition 1.1 
Dfentf/Windawr, I 7C 

08XU.3R 

Foxpro 2.0 

Paradox 2.0 for OS/2 
Paradox 4.0 
Q&A 4.0 
R tune 3 I 

Riose 31 for OS/2 1-3 User 
4 Windows tel 


Supeibuse 4 V 


1.3 


Statistics 

SPSS PC+Adv Statist 4.0 
SPSS PC . Base Package 4.0 ( 
Statgraphiu Plus 


*307 


*63 

169 

MusPmuNon2.1 

335 

101 

AktasPhotostyte. I1A 

537 

58 

Arts & letters Graphics ftl 3.1? 

342 

166 

FocflWl 1.2 

60 

319 

Akrasoh Publisher 1.0 

13? 

223 

Pogemoker 3.01 for OS/2 

532 

274 

Pogemaker 4 0 

532 

282 

Perform Pro Design«f tom 1.0 

182 

274 

PFS:Fist Publisher 3.0 

89 


Publishers' Type Foundry 1.5 

322 


Venture Publisher Gold 4.01 

537 

461 



550 

Graphics 


465 

Adobe Illustrator 1 1 

369 


Adobe Streamline l.l 

124 

219 

& v ,- 5 

353 

335 

414 

Corel Artshow '91-CDNA 

43 

405 

Corel Draw 2.0 for OS/2 

384 

412 

Coral Draw 3 0 

384 

451 

Designer 3.1 for OS/2 

472 

468 

Designer 3.1 tai Windows 

427 

519 

Oraftx Cod fa Windows 2.0 

428 

538 

OrawPerfect 1.1 

292 

504 

Fteekuxe Graphics 1 0 tot Window! 

360 

899 

freelance Graphics 4.0 fa DOS 

335 

397 

GEM/3 Presentation Team 2.0 

337 

133 

Harvard Draw 1.0 

424 

489 

Harvard Gtopfvs 1 0 for Windows 

327 

518 

Harvard Graphics 3.0 

413 

514 

Hjoak 1.0 

124 

265 

Microsoft Powerpomt 30 

327 

483 

Windows Drow 3.0 

101 

554 
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Spreadsheets 

lotas 1-23 rM 1 1 foi Windows 

427 


Lotus 1-2-3 rel 2.4 

354 

254 

Lotus 1-2-3 rel 3.1 + 

428 

168 

Lotus 1-2-3 for OS/2 1.1 

Microsoft PC Eicell 4 0 

513 

981 

322 


Quottro Pro 4,0 

324 


Desktop Environments 

new 386 2.4 


0esqnew386 2.4 *133 

HP New Wove 3.0 108 

Microsoft Windows 95 

Srdabdc 2.0 58 

Project Management 
Wtotrosaft Project 30 f/Winrinws 481 
rojactXo 550 
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Display Boards 

ATI wopnics/Utiia w/IMB (PCA) '488 
Diomond Steofth VRAM w/IMB (PCA3267 
Hercules Graphics Sin w/1MB(PCA) 489 
Orchid Fahrenheit 1280 w/lMBlPCA) 297 
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Video 7 WIN VGA w/IMB (PCAJ 171 

Emulation Boards 

AST 5251-11 Entranced Plus (PCA) 505 
DCA IRMA 3 Convertible (PCA) 430 
Xircom Pocket 3270 Adopter f/Win 551 

Facsimile Hardware 

Brxo Bocafox 9624 Internal (PCA) 79 
Complete PC Communicotar 309 
Complete PC fox Port (9600) 309 

Intel Sotrsfoxfon Classic (PCA) 338 

Megahertz Fax/Modtt 96/96 S/8 Ext 495 

Printers l Accessories 

Conon Buhbietef Printer BJ10EX 354 
HP OeskietSOa Color Prmte. 756 
HP Loserjet III 1,627 

HP Poirrtiet Color Printer 756 

Pocific 25-lreOne (OH HP models 273 
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Multimedia 
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AAS Muhimedki Dev Kit - C01.0 320 

OCR 

Omnipage Pro 2.1 661 

Readright 2.01 305 
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Network 
Interface Cords 

3COM Etherink II TP 16 bit (PCA) *175 
3COM Etherlink II TP 16 brt 5 Pk 748 

ADIC DCS Dsk Coprocessor Bd Chi 322 
Eogle NE1000 8bit Ethnet (PCA) 131 
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Tom Conrad Erfwit IDbose-T 10 ft 1,355 

Scanners l 
Input Devices 

logitedt 2-Butt Ser Mouso w/Win 71 

Logitech Trackman Serial 54 

MS BoApomt Mouse 125 

MS Bus Mouse w/Pomtbrusli 105 

MS Bus Mouse w/Wm 3.1 156 

MS Ser Mouse 5Pock 383 

Summo Summosketch II 12il2 lAtoi 345 
63 

Coere Typist* Graphics OCR Sconr 391 
HP Scontet IIP w/lnterfoce (PCA) 914 
Logitech Sconmon Mod 256 (PCA! 273 

Logitech Sconmon Mod 32 (PCA) 137 


languages & Programming Tools 

ABC I riowcnjrt 113 *18? 

Asymetrix Tocribook 1.5 291 

Borland C++ 3.1 338 

DR DOS 6.0 67 

Interactive EosyBow 7.0 193 

MS Basic Comp 7.1 (DOS/OS/2) 328 

MS C with C++ 7.0 327 

MS Cobol Comp 4.5 (OOS/OS/2) 595 

MS Dam Dm* 3 1 f/WWwr 332 

MS Pascal Comp 4.0 (DOS/OS/2 199 

AAS Owck C1 0 for Window. 132 

MS Visual Bow I 0 f/'Windows 132 

MS Windows S0K 3.6 330 

MS-DOS 5.0 (generic) 48 

MS-OOS 5.0 Upgrade 59 

CHtoecIVKnn 7 0 105 

Turin C-h 3.1 for Windows 105 

Turbo Debuggers Tools 2.0 105 

Turbo Pascals for Widows 121 

2ortoc C*4 3.0 (D0S/WIN/05/2) 465 

Znrtor C++ Sci 8 Eng 3.0 (0/W/0) 664 
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Integrated Pockages 

Lotus'Symphony 2.2 
lotus Wonts 3.6 
Microsoft Woiks 2.0 
Wingzfor PC 1.1 A 
WordPerfect Works 1.0 

Network/Multiuser 

Novell NetWare 2.2 10 User 
Novell NetWare 2.2 50 User 
Novell NetWare 3.11 10 User 
NovellNetWore3.il 100 User 
Novell NetWare 3.11 20 User 
Novell NetWare Lite 
PC-M0S4.1 - 5 User 

Productivity Tools 

Don Bridclins Demo II 3.0 
Microsoft Money I 0 
Microsoft Office 2.5 
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320 
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1,170 

2,343 

1,481 

4,152 

2,049 

70 

459 


201 

46 

496 

40 

265 

243 


Communications 

Carim Copy 1.0 fa Wtodows *133 

Qoseup Customer /Temtinal 3.0 123 

Ciasstii 3.0 for Windows 120 

Dynocomm Twm Emuf Asyndtronous 141 
Mcroaxmr 1.0 67 

Pracomm Plus I 0 tar Windows 82 

Procomm Plus 2.01 70 

Relay Gold 5.0 175 

Smarterrri 240 3.1 207 

Wrararmect 1 06 61 

Wilton Pro 74 

Utilities 

386 Max Pro 6.01 61 

BodHt 4 1 0 53 

Cental tant Antons 1.3 84 

Central font Backup 7.1 84 

Ctveck-tt 3.0 83 

Fostbock Plus 3.0 122 

HOC kon Deygner 2.0 33 

Lapfink Pro 4.0 104 

Microsoft Windows Debugger 3.1 130 

Norton Antons 2.0 (DOS/Win ) 85 

Norton Bockup 2.0 (DOS/Wer) 86 

Norton Desktop 1.0 for DOS 118 

Norton Desktop 2.0 for Weidows 99 

PCTOOLS 71 (DOS/Wmdowsi 112 

00OS III Gazele 1.0 43 

QfMM 386 Exp Mem Mgr 6.01 61 

Stacker 2.0 86 

Super PC-Kwik 4.1 47 

Superstar 2.0 78 

Xitee Gold 2.5 97 

Workgroup/ 

Group Productivity 

CCiMaiT 1.0 Windows Plattonn Pk 343 

CC:Moil 3.2 - 8 User Pock 135 

CCiAail 3.2 MSOOSPIorfotm Pack 136 

MS PC Mail 2.1 -20 User lie Pk 889 

MS PC Mail 2.1 Remote Wksfn 129 

MS PC Moil 2.1 Server 459 

WordPerfect Office PC 3.01 89 


Softune Makes Buying As Simple as ... 
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Payment 


s — rax your order & inquires 
FAX to us 24 hours a day 

V718’438*2315 


Ask for 

Federal Express, 
DHL or UPS, 



c 


Call us at 


1*7I8*438*6057 

(9:00 tol7:00 U.S. EST, Mon.-Fri.) 

All prices and payments are in U.S.D., 
and do not include shipping, insurance, 
and other fees. VAT and duties will he 
collected at delivery. Please confirm 
prices, availability, shipping costs and 
other fees at time of order. Please 
specif) 7 3 1/2" or S 1/4" 
diskette size. 


VV 


if you want 2 to 4 day service through 
customs to your door. 


For lar^e orders, we also ship via economic 
Air Freight, with 1 week delivery 
Please confirm shipping costs when placing 
your order. 


■ For fastest Ordering, 

use your Visa. MasterCard, 

S American Express, or FuroCard 

Simply provide us with your credit card 
number, expiration date, shipping and 

[ ~— ^ billing addresses when ordering. 

"<» A 3% surcharge is added. 

Or)>ou can... 

Wire Transfer funds directly to our 
account at Manufacturer's‘Hanover Trust 





$ 15.00 wire transfer fee and applicable 
shipping charges. .Allow 1 week for 
confirmation of transfer. 

We accept bank checks in US Dollars 
payable on a US Bank. Send your order 
with payment. 

TERMS: All prices are subject to change without notice. 
We do not charge your credit card until your order Is 
shipped .Ml returns require prior authorization and RA 
number from our customer service department 
(Minimum 20% restocking fee on returns). All returns 
are to be shipped prepaid and insured. 


INTERNATIONAL DIVISION 


Softline International Divison “ 1333 60th Street, Brooklyn, NY 11219 FAX: 1-718-438-2315 


















































REPORT FROM HONG KONG 



ANDREW REINHARDT 


The Guangdong 
Gateway 


H ONG KONG—When outsiders contemplate the 
Asian computer industry, they usually think first 
of Japan. Many also know about the huge sue- 
cess of Taiwan and Singapore, which have es¬ 
tablished themselves as electronics manufac¬ 
turing powerhouses, and some are aware of Korea’s 
struggle to capitalize on its success in semiconductors. But 
for most people, Hong Kong does not spring readily to 
mind. 

The reason is simple: The computer industry here is rel¬ 
atively small and nearly invisible, especially to Ameri¬ 
cans. The bulk of the territory’s computer industry con¬ 
sists of OEM manufacturers of motherboards, floppy 
drives, add-in cards, and clones. Most of the companies 
are small—some have 20 or fewer employees—and 
with the notable exception of an AST facility, there are 
few local manufacturing plants operated by foreign multi¬ 
nationals. 

As personal computers become more commoditized 
and buyers more price-sensitive, however, Hong Kong’s 
role could greatly expand. The territory’s trump card is its 
close relationship with mainland China, which offers a 
nearly inexhaustible supply of inexpensive and reliable 
labor. (Economic prosperity has come so fast to Taiwan 
and Singapore that labor costs there are already too high 
for dime-a-dozen products like serial I/O or VGA boards.) 
Strong ties to China also promise another potential pay¬ 
off: Hong Kong vendors look across the border and see 
a mouth-watering market of 1.2 billion consumers. 

The Fastest Tiger 

Ruled since 1898 by the British, Hong Kong has long 
been an international center for trade and commerce. It is 
one of the “Four Tigers”—four nations in east Asia (the 
others are Singapore, Taiwan, and South Korea) that 
have experienced massive economic growth in the last 
two decades. Hong Kong leads the pack, with a per-capi- 
ta GNP of more than $10,000 and sustained annual 
growth rates of more than 8 percent throughout the 1980s. 
Boosters credit the growth in part to Hong Kong’s laissez- 
faire economic policy, which has encouraged a business 
culture of entrepreneurship and opportunism. 

It is hard to picture what will happen to Hong Kong 
when it returns to Chinese stewardship on July I, 1997. 
Under an agreement signed in 1985 between the British 
and Chinese governments, Hong Kong will remain a 
“special administrative region” of China for at least 50 
years, which means, in theory, that it will be allowed to 
maintain a capitalist economy with little Chinese inter¬ 


vention. Still, anxiety about 1997 led to a “brain drain” 
from Hong Kong in the late 1980s: An estimated 260,000 
people and perhaps tens of billions of dollars fled the 
country to Canada, Australia, Singapore, and the U.S. 

The situation has stabilized since then, however, as many 
former residents—foreign passports safely secured— 
are now returning here to con¬ 
duct business. 

Aside from the worry about 
the long-term future of Hong 
Kong, the factor that has most 
affected the colony’s role in the 
personal computer industry is 
government action, or lack 
thereof. With its policy of “pos¬ 
itive nonintervention,” the gov¬ 
ernment eschewed the publicly 
sponsored industry parks and 
technology consortia that have 
propelled Taiwan and Singa¬ 
pore to prominence, preferring 
to let market forces run their 
course. This has meant that 
more start-ups were launched 
in Taiwan and more foreign 
businesses moved production 
to Singapore. Says one busi¬ 
nessman, “Singapore really 
puts out the red carpet for 
people. They even have chauf- 
feured limos pick up executives 
at the airport.” 

Hong Kong offers instead a 
rough-and-tumble brand of cap¬ 
italism, backed by ready access 
to capital and excellent com¬ 
munications and transportation 
infrastructures. This recipe has 
attracted finance, marketing, 
and distribution companies, and Hong Kong houses the 
regional offices of many Fortune 500 companies, in¬ 
cluding DEC, Hewlett-Packard, and Microsoft. These 
tend to be front-office, not manufacturing, operations. 

The trend now gathering steam here is to foster a front- 
end/back-end business model that combines Hong Kong’s 
world-class connections, technical skills, and business 
savvy with low-cost Chinese labor. Businesspeople here 
believe this duality may someday allow Hong Kong to 
surpass other “tigers” in the computer business. 

continued 
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As 1997 approaches, 
Hong Kong hopes to 
profit from China’s huge 
labor force—and its 
vast potential market 



ILLUSTRATION: HONG KONG TOURIST ASSOCIATION © 1993 
























REPORT FROM HONG KONG 



The Ties That Bind 

The front-end/baek-end model isn't unique 
to Hong Kong. As labor costs have risen 
in Singapore, for example, manufacturers 
there have increasingly turned to poorer 
countries like Thailand and Malaysia for 
assembly and testing. What sets Hong 
Kong apart is that the division between it 
and China is only a political boundary, 
just one hour by train from downtown. 
The people on either side of the border 
speak the same dialed (Cantonese) and 
share a common heritage, and they are 
quickly moving toward economic inte¬ 
gration, as well as eventual political union. 

By comparison, when Singaporans go 
offshore to seek less expensive labor, Lhey 
must contend with air travel, different lan¬ 
guages, and shipping logistics. For the Tai¬ 
wanese, the situation is even worse: Tai¬ 
wan uses the Mandarin dialect and is 
several hours by air from southern China, 
and Taiwanese law prevents businesses 
from owning plants in China. 

Thus, people here believe that their city 
could become the gateway to one of the 
world's great electronics manufacturing 
centers. To back up iheir beliefs, they are 
investing millions of dollars in Chinese 
plants in the neighboring province of 
Guangdong. Most of this investment is in 
the Shenzhen Economic Zone, just across 
the border from Hong Kong. Millions of 
Chinese workers are employed there in 
plants that have sprung up over the Iasi 10 
years. 

One firm typifying the dual model is 
CIM Systems, founded in 1984 by its pres¬ 
ident, Peter Yim. CIM Systems has facil¬ 
ities in Hong Kong, Shenzhen, and Fre¬ 
mont, California. “The Hong Kong plant 
offers fast turnaround and responsiveness 
Tor high-margin products, while the Chi¬ 
nese facility does higher-volume, lower- 
cost items/' says Yim. Among the products 
manufactured in China are desktop and 
laptop motherboards, fax modems, power 
supplies, and video-game assemblies. 

Yim says his goal is to “combine the 
best of both worlds,” To an increasing de¬ 
gree, that includes shifting engineering 
tasks to China, where, he says, there are 
“very talented people lacking only in ex¬ 
perience of doing the job.” CIM Systems 
has opened a “software factory” in Shek- 
ou, China, to reduce software development 
costs. As with hardware projects, the work 
is split up: Engineers in Hong Kong de¬ 
sign and specify projects, while program¬ 
mers in Shekou write and test code. “The 
programming capabilities of Asia, espe¬ 
cially China, should not be overlooked,” 
Yim says. 

Ergo System, a maker of floppy drives, 
motherboards, and clones, has embraced 


a similar strategy. The company employs 
500 manufacturing workers in China and 
is establishing an R&D center there. Ac¬ 
cording to marketing manager Connie 
Ang, land costs in China are 10 to 100 
times lower than in Hong Kong, and labor 
is easier to find, “We think manufacturing 
in China gives us a competitive edge," she 
says. “There is some loss of flexibility, 
some occasional problems in transporta¬ 
tion, but the cost savings outweigh this by 
a long shot,” 

Ang and other Hong Kong managers 
argue that the stability of the Chinese work 
force is a strong draw. According to Dr. 
James Fok, a program director at the Hong 
Kong Productivity Council, “We pay them 
higher wages than they're used to, so we 
can obtain the besi people and keep them 

(L- 

incentives to lure 
investment deeper 
into the mainland. 



for a longer time,” Nobody seems to dwell 
on the irony of laborers from a “worker’s 
state” clambering for employment with 
capitalist enterprises, nor do they exhibit 
any concern about possibly exploiting Chi¬ 
nese labor. Says Wilson Chan, a marketing 
executive for Juko Electronics, a maker 
of motherboards and palmtops: “Getting 
a job with Juko makes them feel very 
lucky, and they will fight Lo stay.” 

The Glittering Prize 

Under the complex rules established by 
the Chinese government, foreign compa¬ 
nies can bring parts into the Shenzhen free- 
trade zone and ship out finished goods 
with no import or export duties. Products 
made there, however, cannot be sold into 
China except with tariffs or 100 percent 
to 200 percent. A second region, farther 
north in the Guangdong province, offers 
different rules: Some duties must be paid, 
but finished goods can be sold in China 
with no tariffs. Juko Electronics, for ex¬ 
ample, has an 800-employee plant in the 
Suwa Scientific Park 2 hours north of 
Hong Kong, from which it is allowed to 
sell 30 percent of its output to Chinese 
customers. 


China can use incentives like this to lure 
investment deeper into the mainland, be¬ 
cause every Hong Kong company's ulti¬ 
mate dream is lo gel a chunk of the virtu¬ 
ally untapped Chinese market. Although 
China now lacks the means to purchase 
much computer technology, most people 
expect this situation to change dramati¬ 
cally. Peter Yim predicts that Shenzhen’s 
economy will catch up to Hong Kong’s in 
10 years. Only 10 years after the Shen¬ 
zhen Economic Zone was established, its 
economy is already half the size of Hong 
Kong’s, according to Yim. 

The opportunity to sell products in 
China is especially attractive to Hong 
Kong companies because their late entry 
into the computer business cost them the 
chance to compete in the U.S. market. 
Most Hong Kong manufacturers sell large¬ 
ly in Europe, where smaller, more frag¬ 
mented markets and generally higher 
prices have allowed Lhem to get a foot in 
the door. “We decided to concentrate on 
Europe a few years ago,” says Connie Ang. 
“h was Loo hard to tackle Ihe Taiwanese 
makers in ihe U.S.” 

The late start has also caused many 
Hong Kong companies lo forfeit the es¬ 
tablished desktop sector in favor of emerg¬ 
ing product areas. Thus, interest in imag¬ 
ing, multimedia, and hand-held systems 
is high. Perhaps the best-known Hong 
Kong brand name is Bondwell, a maker 
of laptops and notebooks. Another com¬ 
pany, Evcr-Suecess Computer, has devel¬ 
oped a hybrid fax machine and 386SX 
computer that attaches to a TV set and 
sells for $1 150. Others are aiming to de¬ 
liver l-pound systems based on Chips & 
Technologies’ PC/Chip, which has been 
well received here. The focus on hand¬ 
held systems meshes well with efforts to 
sell into China: Dr. Fok predicts that Chi¬ 
na may leapfrog over dated technologies 
such as wired telephones and desktop com¬ 
puters directly into cellular phones and 
portable systems. 

The common thread in Hong Kong's 
computer husiness is relentless energy tem¬ 
pered with pragmatism. While some wor¬ 
ry that China’s takeover of Hong Kong 
will indelibly alter the territory’s Free¬ 
wheeling economy, almost everyone is 
forging ahead wilh ambitious expansion 
plans, “We don’t know what will happen 
politically, but we’re sure weTl be able to 
manufacture and distribute our products 
the same as before,” says William Yuen, a 
sales manager at Bondwell. “We see China 
as a great growth opportunity." B 


Andrew Reinhardt is BYTE's West Coast 
bureau chief. You can reach him on BIX as 
“areinhardt 
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Get the inside story behind the Microsoft* next 
generation operating system! This breakthrough 
book is the authoritative guide to the philosophy, 
the architecture, and the design of Microsoft’s 
powerful 32-bit operating system. 

Inside Window’s NT "reads like a wide-ranging, 
in-depth discussion with the Windows NT devel¬ 
opers. It begins with a description of the system and 
a discussion of its design goals, then covers each 
component of the system, and closes with impor¬ 
tant information on Microsoft’s operating system 


strategy and the future of Windows NT. 

Whether you are programming for Windows 
NT or making decisions about how to proceed into 
the future of personal computing, Inside Windows 
NT is an essential resource. 

Wherever books and software are sold, $24.95. 

Micmsoft Press 

Accessing the Source 


To order direct, call 1-800-MSPRESS. Refer to adABY. 

Microsoft Press, One Microsoft Way, Redmond. WA 98052-6399. In Canada, call Macmillan Canada. 416-293-8141. 


Microsoft is a registered trademark and Windows NT is a trademark of Microsoft Corporation. 
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<Make - IBM C Set/2 projec 
<Make IBM C Set/2 projec 
Library Utility started at 5-6- 
<SourceUnk> started at 5-E 


HI 


Directory: RtlBMQWKFRAMBPMLINES 
File mask: 


EH Project Control 


PMLINES.* 


m 


PMLINES.C 

PMLINES.DEP 

PMLINES.DLG 

PMLINES.H 

PMLINES.ICO 

PMLINES.MAK 

PMLINES.obj 

PMLINES.PRJ 

PMLINES.RC 


Directory: F:\IBMWF 

>» BASE project- 
>>> BASE project- 
> COMPOSITE project- 
» BASE project - DLI 



aali Ob i act-PMLINES obi 


Pub Defs 


main 

_setuparg 



* 


Group Defs 

DGROUP 

FLAT 


LED/ 

0000 

0000 

0000 

0000 

0000 

0000 

nnnn 





























































































































































■ 

w&m * \ 

P 

□ 



<• 

3 





ES> started at 5-6-1992 19:48 


1 

j 


:S> ended tc = 0 rc = 0 at 5-6-1992 j 
2 

42 


To a software 
developer, this is what 
heaven looks like. 



Seg Defs 

e 

MsgQue 

srClass 

.a 

i 

CODE32 DWORD USE32 P 
DATA32 DWORD USE32 PI 
C0NST32 DWORD USE32 1 

pt-CONST32 

DWORD USE32 PUBLIC ’CONST' 


FFSET 0 LENGTH 8f 


3795F57 696E646F 77000000 4( 
3204D6F 75736520 42757474 6F 
D746F20 4368616E 67652046 6F 



Most people wouldn't know what to make of a screen like 
this. But developers like you know a screen like this can 
help make all kinds of applications. With OS/2* 2,0, you 
can develop the DOS, Windows” OS/2 and host-based 
apps end users need. And you can do it faster and easier 
than ever before. Because OS/2 2,0 can make the most 
of your 386 or 486 processor. 

Now r you can edit in one window, compile in 
another, profile in a third and test in a fourth. Pre¬ 
emptive multitasking makes everything run smoothly 
and responsively. And OS/2 Crash Protection™ helps 
shield running applications from each other, so if one 
goes down it wont affect the others. Instead of reboot¬ 
ing, you just restart the affected app and continue. 

And since OS/2 2.0 is a 32-bit operating system, pro¬ 
grams arc easier to write and run faster, too. Which all 
adds up to improved productivity and reduced develop¬ 
ment cycle time. 

But maybe the best part is that for less than the cost 
of DOS and W indow s, OS/2 gives you a whole lot more. 
And to keep your cycle rolling, a full range of services 
and support are available, like on-line help through 
OS/2 Support line, Bulletin Board and IBM kink. Or 
you can join the IBMOS2 and OS2DEV 
conferences on CompuServe” w r here you 
can meet IBMers, users and developers 
who can find fast answers to your 
questions. For an IBM authorized dealer 
near you, or to order OS/2 2.0 from 
IBM, call 1 800 3-IBM-OS2.* 



- OS/2 Crash Protection helps shield applications from each other. 

- The integrating platform of choice for DOS . Windows and OS/2 . 

■ Preempt i ve m ti hit a ski r tg for respon sive, reliable execu t ion . 

- 32-bit flat address space for productive programming. 

■ A full range of IBM services and support , 


Circle 111 on Inquiry Card. 




































































NEWS 


FIRST IMPRESSIONS 


Two Toshiba 
Systems to Go 


GENE SMARTE 


Toshiba stays on the 
cutting edge with a 
3.3-V 486 notebook 
and a promising 
pen-based system 


Toshiba America Information Systems thinks 
that a lot of business users are in the market for 
a more powerful notebook. It also believes that 
a smaller group of computer users with specif¬ 
ic applications needs a pen-based system. Based 
on a look at preproduction versions of the T4500 
series notebooks and the Dynapad TIOOX, 
Toshiba should have hits in both categories. 



T450O: Beefed Up for Business 

According to Ron Smith, product mar¬ 
keting manager for Toshiba, the T4500 
is targeted at business users. Considering 
what's included in the system, though, 
power users won't be disappointed, es¬ 
pecially with the competitive pricing. 
Suggested retail prices are $2799 for the 


Based an a 3.3 - V 
486SX processor, 
the T4500 
notebook series 
comes with an 
active-matrix 
color or 
monochrome 
display. The 
Dynapad TIOOX 
(see inset) is a 
capable 3-pound 
pen-based system . 


system with a monochrome display and 
$4399 lor the system with an active-matrix 
color display. 

While you'll pay a hefty price for the 
T4500C with its color display, its 6^- 
pound weight compares favorably to the 
monochrome version's 6 pounds, and its 
thickness increases only slightly from the 
1 VA by R'A by \% inches occupied by the 
monochrome version. The monochrome 
display is 9'A inches diagonally, with 640- 
by 480-pixel resolution and 64 shades of 
gray. The color display is also 640 by 480 
pixels, but it has 256 simultaneous colors. 
It measures ffA inches diagonally. 

Aside from the major display and minor 
weight and thickness differences, the two 
units are identical. Both use a new 3.3- 
volt 20-MHz Intel 486SX processor. Keith 
Comer, senior product planner, said that 
Intel asked Toshiba if it wanted a 3*3-V 
486SX. This processor fit in with Toshi¬ 
ba's future plans, and the company de¬ 
signed the T4500 with the new processor 
in mind, including use of 3,3-V RAM. 

Smith says that while Toshiba believes 
it's the only company using the processor 
right now, Intel may make it available to 
others. The 486SX includes 8 KB of in¬ 
terna! cache memory. According to Toshi¬ 
ba, the T4500 s battery life will equal or 
surpass systems based on Intel's new 3.3- 
V 486SL (see the text box “A Higher End 
for Compaq Notebooks" on page 47). 

The T4500 includes a nifty LCD strip 
that replaces the usual set of LED status in¬ 
dicators. Icons show battery capacity re¬ 
maining; power-saving modes; hard disk 
access; cursor, number, and Caps Lock 
modes; and other system operating con¬ 
ditions. This is a nice, well-executed touch. 

Other standard system features are an 
80- or 120-MB hard drive, 4 MB of RAM 
(user-expandable to 20 MB using Toshi¬ 
ba's memory cards), a L44-MB floppy 
drive, an 18-mm PCMCIA slot, and a 
snap-on (i.e., no-cord) Microsoft Ballpoint 
pointing device that clicks into a hot-shoe 
connector on the right side of the system. 
Smith acknowledges that this puts left- 
handed users at a disadvantage, but Toshi¬ 
ba will exchange the Ballpoint for a tra¬ 
ditional mouse. 

Around back are connectors for simul¬ 
taneous external video output {up to 1024 
by 768 pixels), serial and parallel expan¬ 
sion, Toshiba's docking station, and an 
external keyboard and mouse. There is no 
coprocessor socket. A PCMCIA modem 
card that fits entirely inside the machine. 
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NEWS 


FIRST IMPRESSIONS 


A Higher End for Compaq Notebooks 

Ed Perratore 



The Compaq LTE Lite 4/25C (right) uses Intel s new low- 
power 486SL processor. The LTE Lite/25 E features an eye¬ 
grabbing active-matrix display. 


C ompaq understands that 
differentiation is the 
key to success in the 
burgeoning notebook 
market. But it's not ignoring 
another business axiom: 

Don't mess with success. 

Among features of its new 
LTE Lite 4/25C and 25E, the 
company managed to honor 
both rules while letting you 
choose between two options: 
lower power consumption 
and a brilliant monochrome 
display. 

Compaq introduced the 
notebooks on November 9, 
the same day Intel announced 
the 3.3-volt 486SL micro¬ 
processor that runs the LTE 
Lite 4/25 C, which ranks 
among the first notebooks 
available to use the low-pow¬ 
er processor The LTE Lite 
4/25 C, however, owes its rat¬ 
ed 2- to 3-hour battery life 
more to advanced power management 
than to its 25-MHz 3.3-V CPU. In ad¬ 
dition to existing LTE Lite features 
such as hibernation, advanced power 
management reduces the clock speed 
of the processor between keystrokes. 

Other features of the LTE Lite 4/25C 
will be familiar: an Scinch, 256-color, 
active-matrix display (made by Sharp); 
4 MB of RAM standard; and a 120- 
MB hard drive. Besides the processor 
and advanced power management, oth¬ 
er new r items are a whopping 209-MB 
hard drive option, 32-bit memory cards, 
and an LTE Lite option called Quick- 
Connect ($79), which plugs into the 
unit and replicates the ports for fast 
hookups to your desktop peripherals. 
There's one more notable option. 
The SpeedPaq 144 Modem, expected to 
sell at $649, is an internal fax modem 
that can interlace using an optional ca¬ 


ble to a Motorola or Nokia cellular 
phone for 9600-bps wireless transmis¬ 
sion. (For some other phones, you'll 
need to add a cellular interface box as 
w r ell) Available for all LTE kites using 
an enhanced option slot, the SpeedPaq 
will send data (other than faxes) at 
14,400 bps. 

The "black-and-white" description 
of the LTE Lite/25E's brilliant Ultra- 
View' active-matrix, TFT (thin-frim 
transistor), 9/Cinch display is a mis¬ 
nomer. You get a light blue on black 
that is about as pleasing to the eye as 
you're likely to see in a monochrome 
display. Viewed under a magnifying 
glass, the pixels betray no fuzziness; 
you’ 11 never see a hint of ghosting. 

The VGA display supports 16 lev¬ 
els of gray—64 if you descend to 320- 
by 200-pixel resolution. If you're run¬ 
ning an external display, you can gel 


256 colors at VGA reso¬ 
lution or 16 colors at Su¬ 
per VGA. Extended text 
is also new: The screen 
will display slightly taller 
characters to till the top 
and bottom of the screen. 
Other notable points of 
the 25-MHz 386SL-based 
unit arc the same 64-KB 
cache found in existing 
LTE Lite/25C units (see 
“Compaq's Newest Note¬ 
books/' October 1992 
B YTE). The model num¬ 
bers 84 and 120 represent 
hard drive capacities 
(DOS 5.0 and Windows 
3.1 are installed on both 
the LTE Lite/25E and 
4/25 C), RAM is 4 MB 
standard (with a maxi¬ 
mum of 20 MB), and the 
typical duration of the 
njckcLmetal-hydride bat¬ 
tery is 3 hours. The prod¬ 
uct weighs &A pounds. 

In BYTE's low r -level benchmark 
tests, the preproduction LTE Lite/25E 
ranked more than a third faster than the 
Toshiba T2200SX on CPU perfor¬ 
mance. Keep in mind, however, differ¬ 
ing factors such as Toshiba's slower 
20-MHz 386SX processor and the 
386SL's internal cache. The 4/25C beta 
version scored only SO percent as fast as 
die 486SX-based Toshiba T4400SX in 
CPU tests, but video and disk tests 
pushed the Compaq well ahead. 

Compaq is doing all it can to keep 
its products up to date. In this Hurry of 
new' products, the next best thing after 
price is distinctive features. Compaq 
hopes to catch your eye on both counts. 

Ed Perratore is a BYTE news editor 
based in New York He can be reached 
on BIX as "eperratore . 
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The New Model 24SII DES data 
exchange system is printer sharing at 
its best. Now network workstations, 
file servers, graphic workstations, and 
PCs can off-load print jobs at the blaz¬ 
ing rate of 60,000cps parallel or 
46,OGOtps serial. 

If yon want to eliminate the need 
for multiple laser printers without los¬ 
ing productivity, off-load network 
print jobs faster, or increase your print¬ 
ing throughput, the Model 24SIJ DES 
is for you. 

Contact a BayTech representative 
today for more information on the best 
printer sharing solutions available. 

* Expandable from 4 to 24 ports 

* Compatible with Windows *' 

* Computer-to-computer 
communication for file 
transfer or modem sharing 

* Up to 16MB buffer 

* I pear warranty 


Because Resources Should Be Shared 


BayTech 


Data Communkations Products DmeJoh 
200 N, 2nd Sl. PG. Box 307. Bay St Louis, MS 39520 
Fax 601 -467-4551 Phone 60 M67-023! or toll-free 

800 - 523-2702 


FIRST IMPRESSIONS 


including the jacks, is in the works. 

The monochrome system comes stan¬ 
dard with a nickel-cadmium battery pack 
that will give you more than 3 hours of 
typical use. The color system includes 
nickel-metabhydride batteries that also 
provide at least 3 hours of life. 

Smith says that you can expect about 
20 percent and 38 percent speed improve¬ 
ments, respectively, in Excel and Word 
compared with a 25-MHz 386SL. Going to 
3.3 V also gets you about 40 minutes more 
operating time per charge. While J didn't 
have time to fully discharge the battery 
pack, the BYTE benchmarks showed that 
the T4500"s performance ranks it about 
where you'd expect: between a 33-MHz 
386 and a 25-MHz 486 desktop system. 

Dynapad T100X: Pen Progress 

Toshiba admits that pen-based computing 
is a vertical market The technology, par¬ 
ticularly the handwriUng-recognition ca¬ 
pability, just isn’t ready for broad-based 
applications. There is, however, plenty of 
pen appeal for niche applications. 

The Dynapad is built around a 3.3-V 
25-MHz 386SLV from AMD. This sleek 
electronic tablet measures 10% by 1% by 
1% inches and weighs just over 3 pounds. 
Kyp Walls, the senior brand manager for 
Toshiba, says research suggests that 3 
pounds is the most a user wants to lug 
around all day. 

The Dynapad has a 40-MB hard drive 
(with 18-millisecond access), 4 MB of 
RAM (user-expandable to 20 MB), a 9A- 
inch VGA (i.e,, 16 gray scales) transre- 
fiective display, two PCMCIA slots, and 
serial, parallel, PS/2 keyboard, and floppy 
drive connectors. Power comes via nickel- 
metal-hydride batteries, with a nominal 
operating time of 2 A hours. Walls said Lhat 
the batteries may last up to 7 hours iT the 
system remains in the lowest power-eom- 
sumplion mode. Recharge time is 1% hours. 

You can order the Dynapad configured 
with either Windows for Pen Computing or 
PenPoint. The pen fits into a slot on one 
end of the enclosure and remains visible. 
Toshiba reports that while some pen-based 
systems store their pens out of view, this 
can lead to trouble if you don't notice that 
the pen isn't in its storage compartment. 

Walls says that many projected Dyna¬ 
pad owners will use the system outdoors. 
The backlit iran&reflective screen lets you 
turn on backlighting when needed. In sun¬ 
light, however, you can switch off the 
backlighting and still have a readable dis¬ 
play. At night, you can use the backlight; 
during the day, save the batteries and let 


the sun do some of the work. 

While handling the Dynapad, I had 
some reservations about being able to hang 
on to the smooth, rounded-comer design. 
The rubberized-paint finish does provide a 
finish that can be gripped, though, and dif¬ 
ferent cases (some water-resistant) should 
be available soon. 

It's difficult to get too excited about 
pen-based systems unless you have a spe¬ 
cific use in mind. Toshiba believes that 
medical personnel, salespeople, fleet work¬ 
ers, and nonoffice workers eveiywhere are 
eager to move from paper to pen. Mean¬ 
while, the promise of pen-based computing 
continues to intrigue us all, and the Dyna¬ 
pad is a great example of technology in 
progress. ■ 


Gene Smarte is a BYFE senior news editor 
based in Los Angeles. He can be reached 
on BIX as "gsmarte " 


TMi FACTS 


T4500 

wilh 80-MB hard drive, $2799 
with 120-MB hard drive, $2999 

T4500C 

with 120-MB hard drive, $4399 

Dynapad T100X 

$3499 

Toshiba America Information 
Systems, Lnc. 

Computer Systems Division 
9740 Irvine Blvd. 

Irvine, CA927I8 

(800) 334-3445 

(714) 583-3000 

fax: (714} 587-6034 

Circle 11 72 on Inquiry Card. 

Compaq LTE Lite 4/25C 

Model 120. $4099 
Model 209, $4399 

Compaq LTE Lile/25E 

Model 84, $2999 
Model 120, $3199 

Compaq Computer Corp. 

20555 State Hwy. 249 

Houston, TX 77070 

(800) 231 ”0900 

(713) 370-0670 

fax: (713) 374-1402 
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Our goat at :\'FC h the 
complete integration 

of computers and 
communications. The 
Silentwriter Model 
95fx is just one of 
many innovative 
products that help us 
to realize this goal. 
For example, we not 
only developed the 
first notebook com¬ 
puter with a built-in 
phone and fax , we 
make satellite dishes 
capable of sending 
data worldwide. 


lift ti rmitii 


I W I W N f 11 

“_iH Uit PomStripi jirinwj" 

“Thr fittal WlriCKtn PC.’ 
Jim m2 


Only one printer can give you this fax. 



Under $2,349 (MSRP). Far less than you'd pay 
for any printer/fax multifunction combination. 


The Silentwriter Model 95fx Printer/Fax 

Because ^ is the way you want to go. 


To upgrade your existing Silentwriter Model 95 printer with fax capability (U.S.only), 
or for more information about the Silentwriter Model 95fx, call NEC at MSGQ-325-5500, 
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CorelDRAW 3.0 


Make powerful 
presentations! 


• Create Effective Charts and Pictographs! 

Choose from dozens of preset templates or create your own. With 
over 14,000 clipart images available, you can add power to your 
message with exciting pictographs! 

• Type Letters and Produce Dynamic Newsletters! 

With spellcheck and thesaurus, CorelDRAW is a convenient word 
processor. Incredible type control and many import/export filters let 
you add flair to your communication. 

• Create Inspirational Ads and Brochures! 

Easily combine photos, scanned images, text, and graphics. A 
dazzling array of colors are available with world standard color 
matching. 

• Design Impressive Corporate I.D.s! 

Create exciting logos using CorelDRAW’s special effects: 3-D, 
blending, extrusion, and more! You can choose from over 250 
fonts. 

• Make Powerful Presentations! 

With CorelDRAW’s import features, transition effects, hundreds of 
animation sequences, and professionally designed backgrounds, 
exciting presentations are at your fingertips! 

• Touch up Photos and Bitmap Images! 

Enhance your photos and bitmap images with impressive 
paint and retouching capabilities. CorelDRAW has 24-bit 
color and Kodak Photo CD technology support! 


Touch up photos! 


Mo wonder CorelDRAW is the world's best selling graphics software! 


COREL 


Look at all you can do with CorelDRAW 3.0! 


Call to get your FREE DEMO DISK and brochure! 
Free 24-hou r technical support. 


CORELDRAW WORLD DESIGN CONTEST 


OVER $1,000,000 IN PRIZES TO BE WON! 

Euler now and win valuable prizes in the mo rttliiy contests (from Septate April ’S3). 
Each monthly winner qualifies as a finalist In the Annual Design Contest In May '93. 


CorelDRAW is NETWORK READY and is 
MULT!PLATFORM for corporate standardization: 
Windows, OS/2, UNIX, CTOS. Soon available 
for the MAC, and in 20 languages! 
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NEWS 


FIRST IMPRESSIONS 


UnixWare: 

New Hope for Unix? 


TOM YAGER 


Is Univel’s UnixWare 
enough to finally 
bring Unix to the PC 
user's desktop? 


The coming together of Unix System Labs and 
Novell to form Univel resulted in what may be 
the PC Unix that can do real battle with the likes 
of Windows NT—UnixWare. Probably the 
biggest bombshell to hit the Unix market in 
years, UnixWare is Univefs hope for networked 
applications. 

I evaluated the beta release of the UnixWare 
Application Server Edition on a Uniq 486/50 with 8 MB of memory and an AMI 
EISA SCSI caching hard drive controller The entire software set is contained on a 
single CD-ROM, casing installation considerably. It required an overnight instal¬ 
lation, however, to bring in all the modules. 

At least two potential audiences might be served by UnixWare: traditional Unix 
users who are looking For better application compatibility and support, and those wiLh 
demanding applications who seek a standards-based way to distribute the applica¬ 
tions through a network. For the Erst group, UnixWare will feel familiar. System 
V release 4.2 inherits many of its traits from previous System V releases. Of course. 



UnixWare modular architecture provides growth for networked applications. 


the unique benefits of release 4.2 distance 
this release from its predecessors. Some 
of these benefits are real-time processes, 
dynamically loadable kernel modules, 
nearly universal source code compatibil¬ 
ity with other popular Unixes, and stan¬ 
dardization of components. 

The second audience—those who aren’t 
“traditional 1 * Unix users—is the one Uni¬ 
vel seems most interested in reaching. In 
an effort to dispel the fears of those who 
view Unix as a user-hostile system, the in¬ 
stallation of UnixWare results in a system 
that boots to a graphical log-in dialog box. 
Old-fashioned Unix types can make the 
graphics go away with a hot-key sequence, 
but that graphical touch symbolizes what 
Univel is pinning its hopes on. 

The installation and the graphical inter¬ 
face make this the easiest PC Unix to 
get running. The installation is vastly im¬ 
proved by a collection of little things, such 
as the DOS FDISK-look-alike partition 
setup interface, the routine that reaches 
out and verifies the settings of your net¬ 
work card, and the mouse installation that 
indicates whether you've set it up right. 

The default interface for UnixWare is 
the X Window System, running under a 
desktop manager that provides a Mac-like 
metaphor of folders and icons. You can 
choose whether you prefer your desktop 
to look like Open Look or Motif, thanks to 
an X toolkit (i,e + , programming interface) 
called MOGUL Other applications built 
using the MOOLIT tools can also take on 
either interface’s appearance and behav¬ 
ior. MOOLIT is not a Motif-compatible 
programming interface, so you must trans¬ 
late or rebuild existing Motif applications 
using third-party Motif libraries. 

It’s Your Serve 

UnixWare’s Application Server Edition 
includes the facilities required to set up a 
PC as an engine that shares files and runs 
programs remotely. DOS users running a 
NetWare shell can run nongraphical Unix 
applications across the network through a 
Novell Virtual Terminal session. Other 
UnixWare users, particularly Personal Edi¬ 
tion users running the optional TCP/TP and 
NFS (Network File System) upgrade, will 
get the most benefit from UnixWare’s 
distributed computing support. Through 
X, you can launch applications that run on 
the application server but present their in¬ 
terfaces on your own desk. Under the cov¬ 
ers, clieni/server applications can converse 
via a variety of protocols. 

continued 
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FIRST IMPRESSIONS 


Perhaps the most notable triumph over 
Unix's fabled unpleasantness is the wrap¬ 
ping of NFS in an application that allows 
UnixWare users running NFS to set up a 
controlled peer-to-peer LAN, The style of 
presentation is similar to that of the file- 
sharing interface under the Macintosh's 
System 7,0. Even if you do not understand 
a thing about Unix or networking, you can 
attach to any NFS server and have the 
network link appear as a folder on your 
desktop* 

One thing that made me a little nervous 
was the struggle I had with the drivers for 
die graphics system. UnixWare's imple¬ 
mentation of X uses dynamically loadable 
libraries, so configurations can be changed 
on the fly. The beta release defaults to the 
only “safe” VGA setting: 640 by 480 pix¬ 
els arid 16 colors* I tried to get a more am¬ 
bitious display mode going, but, despite 
going through a pile of cards that seemed 
compatible with UnixWare, only an old 
Orchid ProDesigner card let me fire up a 


640- by 480-pixel, 256-color mode. This is 
a beta release, though, so driver problems 
are to be expected. 

Yes, But Is It Unix? 

Univel apparently chose to keep much of 
Unix's old feel* “Just users” can forget 
there's Unix under there, though. And on 
features alone, UnixWare is one hot num¬ 
ber: networked file, mail, printer, and ap¬ 
plication sharing: NetWare client connec¬ 
tivity; DOS compatibility; high-perfor¬ 
mance multitasking and virtual memory; a 
network-capable windowing system with 
scalable Adobe Type Manager fonts; two 
levels of hypertext help—and these are 
just the highest of the high points. 

As with most operating systems, the 
chance that UnixWare will succeed is gov¬ 
erned less by its capabilities than by how 
effectively Univel can coax developers 
onto the UnixWare bandwagon* Unix Sys¬ 
tem Labs was wise to bring Novell in. As 
a Unix fan and a user who expects every¬ 


thing from his network, I think UnixWare 
looks like just the ticket. ■ 


Tom Yager is director of BYTE’s Multi¬ 
media Lab and author of Unix Program 
Development for the IBM PC (Addison- 
Wesley, 1991). He can he reached on the 
Internet at tyager@bytepb.byte.com. 
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UnixWare 

Personal Edition, 5495 
Application Server Edition, $2495 
Software Development Kit, $995 

Univel 

2180 Fortune Dr. 

San Jose, CA 95131 
(468) 473-8788 
Tax: (408) 473-8774 
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DATA COMPRESSION LIBRARIES™ 

PKWARE's Data Compression Libraries™ allow software developers to add data compression 
technology to software applications. The application program controls all the input and output 
of data allowing data to be compressed or extracted to or from any device or area of memory. 

* All Purpose Data Compression Algorithm Compresses Ascii or Binary Data Quickly with 

similar compression achieved by the popular software, however the format used by 

the compression routine is completely generic and not specific to the PKZIP file format, 

* Application Controlled I/O and memory allocation for extreme flexibility. 

* Adjustable Dictionary Size allows software to be fine tuned for Maximum Size or Speed. 

* Approximately 35K memory needed for Compression, 12K memory needed for Extraction* 

* Compatible with most popular Languages: C, C+ +, Pascal, Assembly, Basic, Clipper, Etc. 

* Works with any 80x86 family CPU in real or protected mode. $295,00 

* No runtime royalties, 

■ I RUNNING OUT OF EXPENSIVE DISK SPACE? 


can help! compresses your files to free up disk space and reduce modem 

transfer time* You can compress a single file or entire directory structures with a single 
command. Compressed files can be quickly returned to their normal size with 

Software developers can reduce the number of diskettes needed to distribute their product by 
using * Call for Distribution License information. 


The included utility lets you store 

compressed files as a single self-extracting 
.EXE files that automatically uncompresses 
when run. Only $47.00 



9025 N* Deerwood Dr* 
Brown Deer, Wl 53223 
(414) 354-8699 
Fax (414) 354-8559 


BY 193 
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The best place to get your 
photos printed —Jttto 


You don't need a photo lab to get computer 
output like this, A Phaser™ IISD color printer by 
Tektronix will do just fine. It's the only dye sublima¬ 
tion printer that gives you detailed, photorealistic 
images with crisp, clean text—that’s TekColor 
Photofine technology. But you also get Adobe 
PostScript Level 2 and TekColor PS to match and 
adjust colors. Plus Pantone certification, network- 
ability, a 24MHz RISC processor for speedy output, 
a $9995 price tag and a print cost of only $2 per 
page. All in one little machine. That's what we call 
picture perfect. Call the leader in color printers at 
1-800-835-6100 Dept. 25A for a free output sample. 
Or call (503) 682-7450, ask for Document 1222 and 
we’ll send information by fax. 

Tektronix 

Computer Graphics 







Phaser, TekColor and Photofine are trademarks of Tektronix, Inc 
PostScript is a trademark of Adobe Systems, Inc. 
All other marks are trademarks or registered trademarks of their respective companies 
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Borland Revamps Its Pascal Lineup 



T urbo Pascal was the break¬ 
through product that estab¬ 
lished Borland International in 
1983. Ever since, it has re¬ 
mained entrenched as the most 
popular midrange program¬ 
ming language on PCs—more 
powerful than BASIC, and sur¬ 
passed only by C and C++ for 
professional development. 

With the recent release of Tur¬ 
bo Paseal 7.0 and Borland 
Pascal with Objects 7.0. Bor¬ 
land hopes to retain its position 
as programmers migrate from 
DOS to Windows. 

These new releases add nu¬ 
merous enhancements and also 
update Borland’s entire Pascal 
line. TP 7.0 is positioned as an entry-lev¬ 
el language. It's for programmers who 
want to write DOS applications in real 
mode (he., 8086/8088 compatible) and 
learn object-oriented programming. Next 
up the ladder is Turbo Pascal for Windows 
1.5, a Windows-only package that remains 
unchanged. 

BPO 7.0 is the high-end package for 
professionals who want to write object- 
oriented code for either DOS or Windows. 
It was created by combining all that comes 
with TP 7.0 and TPW 1.5 and adding some 
additional goodies as well. For example. 
BPO has a new DOS development envi¬ 
ronment for writing large 80x86 protected- 
mode applications using extended mem¬ 
ory beyond 640 KB. Although TP has a 
comm and-line compiler that runs in pro¬ 
tected mode, it targets real mode only. 

Another major new feature is that BPO 
lets you write DOS programs that can call 
routines in Windows DLLs—something 
not found in any other programming lan¬ 
guage. On top of that. BPO makes it a snap 
to write your own DLLs. It lakes only three 
more lines of code than declaring an in¬ 
ternal function or procedure, and two of 
those lines are Begin and End. 

W i n dow s program m ers w i 11 apprec i a te 
BPO's new printer objects, which reduce 
the amount of code you must write to print 
documents. The object hrowser is im¬ 
proved and can be accessed outside the 
debugger. A new utility. Turbo Profiler, 
helps you analyze and optimize your code. 
Another utility. W r inSighL is an improved 
version of the W indows message viewer in 
TPW. And iT your program crashes on a fa¬ 
tal error, a new postmortem debugging 
tool called Winspector will Imd out why. 


Other new features that are common to 
both TP and BPO will please DOS and 
Windows programmers. For example, the 
compiler's capacity has been quadrupled to 
more than 4 million lines of code in files 
as large as 25 MB. New optimizations pro¬ 
duce faster-running code, especially on 
386 machines, because the run-lime li¬ 
brary automatically uses the 386's 32-bit 
instructions for long-integer math. 

According to Borland, all text-file I/O 
routines—including Read, Write, Read- 
Ln. and WriteLn operations with all data 
lypes—are 30 percent to 100 percent faster. 
To informally test this, l used a beta ver¬ 
sion of BPO to recompile some programs 
written with the previous version of TP 
and noticed an improvement in speed. 

New reserved words include Break: and 
Continue, for ending or resuming exe¬ 
cution in the middle of a loop; PChar, for 
declaring null-terminated strings; Inher¬ 
ited, for calling the method of an ances¬ 
tor object without specifying the ances¬ 
tor's type; and Public, for separating 
methods and fields that are public or pri¬ 
vate. 

When calling functions and procedures, 
you can now pass constants as well as vari¬ 
ables and values. You can also pass arrays 
or strings whose sizes aren’t specified in 
the subprogram’s declaration. 

Almost the only thing missing in Bor¬ 
land's Pascal lineup is a visual program¬ 
ming interface, such as ihe one in Mi¬ 
crosoft's Visual Basic. There's no doubt 
that Borland has greatly reduced the 
amount of code you must write to con¬ 
struct a Windows user interface, thus 
turning what could be days of tedious work 
in C into a few hours' of work in Pascal. 


But with Visual Basic* even a 
nonprogrammer can build a 
user interface and event frame¬ 
work in minutes without any 
code at all. 

Although BPO and TPW in¬ 
clude Resource Workshop, a 
Macintosh-style resource edi¬ 
tor, if s poorly integrated, and 
you still have to wire the re¬ 
sources into your code and 
manage your own event loop. 
To address this issue, Borland 
is offering a $49.95 add-on 
called ProtoGen, which lets 
you visually create a user in¬ 
terface and automatically gen¬ 
erate Windows-ready Pascal 
source code. Also, I've heard 
hints of a better solution still to come. Un¬ 
til then, Borland’s Pascal may not be the 
easiest route to Windows programming, 
but it's the easiest way to write high-per¬ 
formance Windows programs. 

—Tom R, Half hill 
continued 
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Turbo Paseal 7.0 
$149 

S ystem requ ii emerits: 

DOS 3.3 or higher, 512 KB of 
RAM, and a hard drive or two 
floppy drives, Protected-mode 
compiler requires a 286 or higher, 
2 MB of RAM. and a hard drive. 

Borland Pascal wilh Objects 7,0 

$495; $ 149 upgrade from any 
previous version of Turbo Pascal. 

System reqi are meats: 

A 286 or higher with 2 MB of 
RAM, a hard drive with 27 MB of 
free space, DOS 3.3 or higher, 
Windows 3.x, EGA or better 
graphics, and a mouse. 

Borland International, Inc. 

1800 Green Hills Rd. 

P.O. Box 660001 

Scotts Valley, CA 95067 

(800)331-0877 

(408) 438-8400 

fax; (408)439-9273 
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To anyone who has 
ever dreamed that 
personal computing 
could be even easier 
than it is today 



The Microsoft Windows Family 

Windows Workgrtfups Windows NT|fa 

3.1 3 ,i 3 -i a 

^M|P^P 

Mcrasq/t Window's inafes iiswg easier for evetyone. 

To date, millions of people have already 
opened their eyes to the Microsoft’ Windows"' 
operating system. 

Why? Because Windows makes their 
computing easier. Faster. And more reliable. 


This is your 

But we weren’t about to stop there. 

After all, people need their computers to 
do more these days than increase their level 
of personal productivity 

They need PCs to help them work to¬ 
gether. And they need affordable ways to 
run powerful new programs. 

So we’ve added two new operating sys¬ 
tems to the Windows family. 

To help people work together, we have 
just introduced Microsoft Windows for 



Microsoft 

Windows. 


Microsoft 
Windows 3.1 

Microsoft Windows is 
the business standard 
in operating systems. 
It's the foundation 
for all systems in the 
Windows family . 


Microsoft 
' Windows for 
Workgroups 3.1 

Windows for Workgroups 
lets people work together 
through built-in electronic 
mail , file sharing, printer 
sharing and schedulhig. 



'ifyou'n a d£i)fkper, you q an get g ropy of the Win32 PnimmarySDKforWit^om UTby calling MifmoflDetvbper Services at (800) 227-4678 ® 1992Microsoft Corporation. Ail rights mermL Printed in the USA Inside the 50 United States 






























































Microsoft 
Windows NT3.1 

Its a fully 32-bit . scalable, 
multitasking Windows operating 
system with built-in networking 
capabilities and advanced 
security It will be available to 
end users in early 1993* 


f 26-940(1 Dfpt. HM4 Outside the U.E, and Canada, nid (206) 936-8061. Custonten in Canada^ cad (800) 563-9048. Miavsafi is a ngisimti (mttemark and Wmdtrtin, H Endows NT, and the H'Vjftymcs ktgo are trademarks of Micmsaft Carpamtian. 


ake-up call, 

Workgroups 3.1. It has built-in 
networking that gives you a 
wholenew level of productivity. 

And we’ll soon be releas¬ 
ing the Microsoft Windows NT" 

3.1 operating system. 

As a server or a desktop, 

Windows NT makes powerful 
computing easier. And it’s ideal for people 
who need to use the most powerful hardware 
and applications available. 


*00 




Microsoft 

Windows 

Ready-to-Run 

There's one way to 
make sum a new PC is 
going to be easier to use. 
Just look for this logo. 


But here’s the best part: They all share 
the intuitive Windows interface. And run the 
same applications. So you can preserve and 
build on all your investments in Windows. 

If you’d like more information, call us at 
(800) 426-9400, Department HM4, for your 
free 8-page color brochure. It’s time for you 
to get started on a new day. 

Microsoft 

Making it easier 

















Introducing Win( 

It’s based on the idea tl 
require a generous* 



vow can instantly send electronic 
mail to individuals or everyone in 
your workgroup. Ybu can even add 
sounds and pictures. 


Now several people can 
share printers, so everyone 
can use the printer that 
best suits their needs, 
just by clicking a button. 


Microsoft 
Windows for 
Workgroups 


Webe also included Microsoft 
Schedule^. so you can manage 
calendars and schedule meetings with 
others. And you can spend more of 
your workday actually working. 


All it takes is a few clicks of 
the mouse to sham files and 
share information. No mare 
tong walks down the hall. 











































)ws forWorkgroups. 
it business relationships 
nount of give and take. 


As anyone in business would tell you, 
success often depends on how well you can 
work with others. 

Not coincidentally, this is the strength of 
the Microsoft Windows “for Workgroups 3.1 
operating system. 

In feet, with its built-in networking, one 
could describe Windows forWorkgroups as 
downright gregarious. 


For starters, you can say goodbye to 
the old “mind if I borrow your disk”routine. 
With Windows for Workgroups, you’ll be able 
to share files and applications, even print¬ 
ers, fester than you can say “eject.” 

And then there’s this handy little feature 
called Schedule-h 

Say you want a meeting on Tuesday 
with Matt, who has a meeting with Duncan 
and Karen, who, wouldn’t you know it, are 
meeting with Jim that same day. 

No problem. 

Just a couple of clicks and, zip, every¬ 
one’s schedules are laid out right in front of 
you. So you can book a meeting without 
making a jillion phone calls. 

Even things as basic as sending memos 
are simplified with Microsoft Windows for 
Workgroups. Now you can send electronic 
mail, including voice and graphics, to any¬ 
one in your workgroup. 


In other words, Windows forWbrkgroups 
lets you share something with your cowork¬ 
ers other than frustration. 

But just because it has these advanced 
capabilities doesn’t mean that you’ll need an 
advanced degree to understand it. 

Quite the contrary. 

Microsoft Windows for Workgroups is 
based on the familiar interface that millions 

of people have come to 
love. Even if you’ve never 
used Wmdows, it’s the 
ideal starter network. 
And since it works with Windows-based 
and MS-DOS applications just like Windows 
3.1, you can preserve and build on any in¬ 
vestment you make in Windows. 

Which brings up our final point. 

Windows forWorkgroups is great for 
creating workgroups on existing networks, 
like LAN Manager and NetWare; as well. 

All in all, Microsoft Windows for Work¬ 
groups will give you an entirely new level 
of productivity. 

To find out more, go to your local com¬ 
puter retailer. Or call us at * a 
( 800) 426-9400, Dept. HM4, v /V 

for the store nearest you. t ^ 

Once you find out every- cWlXjlYUl/C 
thing it can do, you’ll want to 11NIA/u J 

share it with everyone. 

Microsoft 

Making it easier 



The file manager toolbar kb you use your wttwrk os fast as you can point and dick It gives you access to commonly used functions, 
such as sharing files and sending documents, at the touch of a button* H&U) could shamtg information be arty easier? 


litter Micmwti Corparntwi- Ali rights. Pmkd m ihr Far tnJnrmutiOYi .msnA' tkt 50 Vwtiat Stains, w# (800) 428-940(1 HM4- IHttsidrihr US. and Canada, cal! \200) DSC-SCSI. Customers in Canada, wit 563-5)018 

Microsoft and MS-DOS- arc .rtyjstered trademarks and Wimtows is a tmfcmarii tifMierwofi Corporation. Mr/Hft/r is a rtgttfenn/ trademark of AtarenK. Air. 
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Epson Progression: Born to Run Windows 



T he Epson Progression is the firsi 
system to incorporate the Win- 
gine 64200 graphics chip from Chips 
& Technologies, a hot new graphics 
engine with a unique memory archi¬ 
tecture that promises snappy Win¬ 
dows performance—and a good 
price. C<&T’s Wingine is such an in¬ 
tegral pari of Epson's system design, 
in fact, that the company initially in¬ 
troduced the machine as the Epson 
486/Wingine PC. 

C&T’s Wingine 64200 graphics 
chip is not an accelerator, such as 
those from S3 and ATI Technolo¬ 
gies; that is, it does not provide Bit- 
Bit or line-drawing capabilities in 
hardware. Instead, the Wingine is a 
superfast frame-buffer controller. In 
a Wingine design, the CPU accesses 
video memory directly through the 
system-memory controller. The con¬ 
nection between the system-memory 
controller and VRAM (video RAM) is di¬ 
rect and thus does not run through the 
Wingine chip. To the processor, VRAM 
“looks" exactly like any other memory on 
the CPU's memory bus. 

This architecture shines when moving 
big blocks of memory from system RAM 
to VRAM. C&T claims that its new chip 
achieves data transfer rates of up to 60 
MBps when used with very fast CPUs, IPs 
not as good for applications in which you 
need to make modifications to data that is 
already on-screen, however. Thus, you'll 
see the most benefit from the chip (versus 
accelerators) when you're working in 
bandwidth-hungry applications such as 
Microsoft Video for Windows and the least 
benefit in operations like scrolling or writ¬ 
ing text. 

The Wingine 1 s other major selling point 
is its low cost. At the chip's introduction, 
C&T sold it for just $18 in OEM quanti¬ 
ties. This pricing, along with an uncached 
memory design, helps Epson deliver the 
Progression at a very reasonable $2799 in 
a 486/33 configuration with a 24Q-MB 
hard drive. 

Besides its graphics capabilities, the 
Progression offers a fast uncached memory 
architecture Epson calls VirtualCache, Vir- 
tualCache refers to a collection of memory- 
optimization strategies, including famil¬ 
iar optimizations such as page-mode inter¬ 
leave and innovations such as page-pre¬ 
diction hardware and other patented tech¬ 
niques, Both reads and writes are buffered 
on a 64-bit path through the memory con¬ 


troller. Epson contends that this design, 
plus the 486's internal 8-KB cache, deliv¬ 
ers high system performance without the 
considerable expense of a second-level 
cache. 

The Progression’s benchmark scores 
were a mixed hag of good and not-so-good 
results. I tested a Progression with a 486/33 
processor module, running BYTE's Win¬ 
dows graphics tests and standard system 
benchmarks. 

On BYTE's Windows benchmarks, the 
Wingine-based Progression places some¬ 
what be!ow r such accelerators as Orchid 
Technology's Fahrenheit VA and ATI’s 
Ultra Pro running in similarly configured 
machines. On basic graphics tests (e.g. T 
drawing rectangles and polygons) the Pro¬ 
gression excels. However, it was slower 
on text and fine-drawing operations. What 
you'll notice in using the Progression is 
that the operations that normally “feel" 
slowest in Windows are those that are the 
most enhanced. 

Outside Windows and running as a plain 
Super VGA engine, the Wingine still ran 
quite well BYTE's System Video index 
puts the Progression just ahead of Hewlett- 
Packard's local-bus-based 486/33u and a 
little behind Compaq's 433i. However, the 
Progression's uncached memory system 
is clearly somewhat slower than the cached 
designs of the other two systems; BYTE's 
CPU benchmark measured a gap of about 
13 percent between the Progression and 
HP’s and Compaq's cached 486/33 sys¬ 
tems, The difference in the benchmark is 


primarily due to the better perfor¬ 
mance of the cached systems on 8-bit 
memory accesses, Epson maintains 
that 16- and 32-bit memory reads 
and w rites, on which the Progression 
performed well, are much more com¬ 
monly executed operations. 

in addition to benchmarking, I 
used the Progression while working 
in Windows, which let me try out 
Epson * s gorgeous 17-inch nion itor. 
The monitor was somewhat hard to 
tweak for each frequency, but once 1 
got that going, it looked great. The 
Wingine-based graphics system runs 
at resolutions of up to 1024 by 768 
pixels and in 256 colors at high re¬ 
fresh rates. Together, the Wingine/ 
monitor pair created a nice Windows 
environment. 

The Progression also delivers all 
the features we’ve come to expect 
from brand-name, midrange desk¬ 
tops: an expandable CPU module, IDE 
and peripheral support on the system 
board, easy access to drives and other com¬ 
ponents, and plenty of room (six slots) for 
expansion. It's a solidly built machine. 
The Progression presents an unusual 
mix of high performance and low cost. Its 
Wingine accelerator is fast—and although 
it’s not fastest at all applications, it pro¬ 
vides a system that’s considerably less ex¬ 
pensive than a clone with an off-the-shelf 
ATI Ultra Pro. The system’s VirtualCache 
doesn't quite deliver cached performance, 
hut it saves the expense of SRAM (static 
RAM) and a more crowded and complex 
system board. 

—Steve Apiki 


THE FACTS 


Epson Progression 

with a486DX/33 processor,4MB 
of RAM, and a 240-MB hard drive, 
$2799 

17-inch Professional Series monitor. 
SI 099 

Epson America. Inc. 

20770 Madrona Ave. 

P.O.Box 2842 

Torrance, CA 90509 

(310) 782-0770 

fax: (310) 782-5220 

Circle T176 on Inquiry Cord. 
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Don’t sendyourwords 
out naked into the world. 


Dress them up with Microsoft TrueType" 
Font Packs for the Microsoft Windows'" 
operating system version 3.1 and Windows- 
based applications. 

Because now, in addition to the original 
Microsoft TrueType Font Pack, you can have 
more ways than ever to make your point. 

Introducing TrueType Font Pack 2. 

It has more headline fonts. 
More decorative fonts. More 
Wingdings." More great ways to 
express yourself in memos, 
letters and other documents. 



(By the way Font Pack 2 also has a handy 
type organizer called Font Assistant. It’s like 
an electronic chest of drawers for your fonts.) 

We even have a font set to update your 
HP' printer called, you guessed it, Microsoft 
Hewlett-Packard Font Set. 

So your ideas can always be dressed to a 
T In feet, even yourT’s can be dressed to aT 
Which is important when your words are 
out there for all the world to see. 

Microsoft 

Making it easier 



FRIENDLY 
REMINDER 


Unfortunately, we have not received payment 
for the 12 Tahitian Sway back Guppies you ordered. 
It may have just slipped your mind. Or more likely, 
youVe already sent in your payment, so just ignore 
this notice. We don't know what got into us. 

Sorry to bother you. 




. Wc * J °Pe youare'T J ow 60 da ys DffB. 

yourgu^pi ( L^? ymg Inprc 





We appreciate your prompt payment 
As always, we value your patronage and we 
look forward to seeing you soon. 


Your account is now SenBBSO aeanw 
If you do not pay the total amount due 
by Friday midnight, your guppies will 
be repossessed, your credit damaged 


P S. By now, you've discovered the phenomenal rate at which 
a Tahitian Swayback Guppy grows. Coincidental\y t fora 
limited time, our 1 OO-gallon aquariums are now on sale. 


know where vonr a up Pies live. 


Hccyes co vbLc&ciayl 


Of tofifUi At rzxilfr tmmt ym> mute At 50 Untied State, mfi (SOW 426-9400, Dipt, HM. Cta&wte n*r US A Canada. mil (200) mw. !h CM a!! I&ffl?J 
ingj art troAmititlU tf Mitmcfl Carpprntiim, TrueType it a ngrutrmi tn/dmmA tifAppir Gmpult-r. At. /fenUtfbdbirf mti HPm flfffP trrtd ttatltm&t** of HtwtetNhckwt Cmfimy 
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A Window to Windows 



T o do the things that make 
Windows powerful (e.g., 
running multiple applications, 
passing data between pro¬ 
grams, and working with two 
or three open windows on the 
desktop), you need real estate. 

Standard VGA resolution just 
won’t cut it anymore. The 15- 
inch Nanao FlexScan F340iW 
strikes a nice compromise, be¬ 
ing within the price range of a 
quality 13- or 14-inch monitor 
and much more usable at reso¬ 
lutions beyond standard VGA, 

The FlexScan F340iW dis¬ 
plays bright colors and crisp 
images, and the design ad¬ 
dresses ergonomic and ecolog¬ 
ical concerns. Some impressive 
features at this price include a 
flat-screen CRT, fast refresh 
rates, support tor multiple scan¬ 
ning frequencies, and VLF and 
ELF emissions. 

Clearly, a lot of thought went into the 
design of this monitor A row of push-but¬ 
ton controls and a single analog knob are 
conveniently placed below the screen. You 
press a push button to activate an adjust¬ 
ment and use the knob for positioning. 
Once you've made all the adjustments, 
you can store up to three setting configu¬ 
rations. On different computers or in var¬ 
ious display modes, the monitor automat¬ 
ically restores the optimal configuration 


to malch your hardware. The unit powers 
down if no video source is sensed. The 
FlexScan F340iW won't take the place of 
a larger screen if your applications include 
such things as desktop publishing or CAD, 
but I recommend it highly for mainstream 
Windows use. 

The other side of ihc display equation, 
the graphics adapter, also deserves special 
consideration on a Windows platform. 
Hercules has introduced an accelerator, 


the Graphite Card, with a 

new 32-bit GUI accelerator 
chip from 11T. The I IT chip is 
the crest of a new wave of 32- 
bii accelerator chips from ma¬ 
jor players such as S3 and ATI 
Technologies, Although I had a 
preproduction ISA-bus board 
with beta drivers, preliminary 
benchmarks indicate that this 
new chip is a screamer, AL 
1024- by 768-pixel resolution 
with 256 colors, the Graphite 
Card's Wintach scores were 
significantly higher than those 
posted by boards based on cur¬ 
rently available graphics chips. 
The 1 MB of VRAM (video 
RAM) enables 24-bit color and 
resolutions of up to 1280 by 
1024 pixels (interlaced). Her¬ 
cules plans to offer a VL-bus 
version of its card. Given the 
performance of the ISA-based 
Graphite Card, the VL-bus ver¬ 
sion should be a real speed demon. 
Western Digital is also going the VL- 
bus route with the new version of its Par¬ 
adise Accelerator, which will he avail¬ 
able soon. I ran the card in a preprnducuon 
VL-bus system using beta software drivers, 
so it was hard to make solid recommen¬ 
dations, but graphics speed on the VL bus 
itself is indisputable. From everything fve 
seen so far, the VL bus is the way to go. 

—Stanford Diehl 


, THE FACTS 

Flevscan F340iW 

Graphite Card 

Paradise Accelerator 

$899 

$399 

$300 

Nanao Corp. 

Hercules Computer Technology, Inc. 

Western Digital Corp. 

23535 Telo Ave. 

3839 Spinnaker Court 

8105 Irvine Center Dr. 

Torrance, CA 90505 

Fremont, CA 94538 

Irvine, CA 92718 

(310) 325-5202 

(510)623-6030 

(714) 932-5000 

Circle 1177 on Inquiry Cord* 

Circle 1178 on Inquiry Cord. 

Circle 1179 on Inquiry Card. 


Delrina’s New Fax Software Adds OCR 


F ax boards and modems improved on 
the traditional fax machine by giving 
you a way to send faxes from within a 
word processing or spreadsheet applica¬ 
tion. But without OCR (optical character 
recognition), once you get the fax image in 


your PC, you still have to rekey the faxed 
document so you can open the file in a 
word processor. 

Delrina Technology's WinFax Pro 3.0 
solves that problem through an OCR com¬ 
ponent with a spelling checker that can 


automatically convert faxes into an ed¬ 
itable format such as ASCII or RTF (Rich 
Text Format). The OCR component is po¬ 
tentially a big time-saver, as is ihc pro¬ 
gram's advanced phone book. Wilh the 
phone book, you can sort fax recipients 
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Sorry, you’re 
going to have to plug 
it in yourself 


By now, you really should know that 
the Microsoft Windows > operating system 
makes computing easier. 

Now Microsoft is working with personal 
computer manufacturers to make it even 
easier for you to get up and running. 

We call it Microsoft Windows Ready-to- 
Run. Quite simply, when you see the Ready- 
to-Run logo, it means that a PC already has 
Microsoft Windows installed. 

There is no need for installation disks. 
No set-up procedures. No additional steps. 


What’s more, it means the personal 
computer has already been optimized to run 
Windows-based applications. 

Just flip a switch and you’re ready to start 
working with Microsoft Windows. 

Oh, there is one little technical matter 
concerning an electrical plug and a wall 
outlet. We apologize for any inconvenience 
this may cause. 

Microsoft 

Making it easier 


1992 Microsoft Corporation All rights moved /tinted in the United States of America. For more information inside the 50 United States, rail (800) 426-9400, Dept HM4 Outside the US ami Canada, call 1206)936 8661. Customers m Canada, 
call (800) 563-9048. Microsoft is a registered trademark and Windows and the Windows logo ate trademarks of Microsoft Corporation 



MICROSOFT 

Windows. 

REAEV-TO-RUN 
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by name or company, organize 
them into groups, and within 
seconds send a fax with a cus¬ 
tomized cover page to multi¬ 
ple recipients. 

While testing a beta version 
of WinFax Pro 3*0,1 found that 
the degree of recognition ac- 
curacy varies from fax to fax 
and even from sentence to sen¬ 
tence within the same fax. 

Character recognition of a fax 
document is no picnic. Not 
only does the program have to 
deal with the usual riddles of 
OCR (e g., determining if a 
character is a / or an /), it also 
has to deal with compressed 
characters and sentences, streak 
marks, and other extraneous doodles. 

WinFax Pro 3.0 incorporates Caere's 
Any Fax OCR engine, which is optimized 
to handle the anomalies of fax-to-lext con¬ 
version. Deirina provides several options to 
maximize recognition accuracy* You can 
block oul graphics portions of a fax so the 
program will not attempt to "OCR 1 ' it and 
tell WinFax to automatically recognize 
multiple-column articles* A Vacuum tool 
helps clean up faxes* 

Even with all those tools, you can still 
get a few words or partial sentences of gib¬ 
berish when recognizing poor-resolution 
faxes* For example, in one fax press re¬ 
lease that I received, the words We see 


communications and messaging as the 
defining elements were recognized as We 
see comrlluni cations and massaging as 
the defining elements. However, other sen¬ 
tences in the same press release were rec¬ 
ognized perfectly, A split-screen Interac¬ 
tive Text Edit option lets you view the 
original fax as you fix the text version (see 
the screen). 

With so many faxes floating around 
these days, you want to get your fax no¬ 
ticed* This is where WinFax*s cover-page 
designer comes in. Using the designer, you 
can create a cover page with bit-map logos 
or an attention-getting cartoon to make 
your fax stand out. In about 10 minutes, I 


was able to design a fax cover 
page with variable text fields* 
With variable text fields, Win¬ 
Fax can automatically insert a 
recipient's name, company, 
subject, or other variable into 
a cover page. If you’re not feel¬ 
ing artistic, WinFax Pro comes 
with a selection of predrawn 
cover pages. 

Features such as compres¬ 
sion of fax send-and-receive 
logs, archived faxes, support 
for TWAIN-compliant scan¬ 
ners, and fax annotation make 
this a well-rounded program. 
If you’re standing in line at the 
fax machine or retyping fax 
documents, you’re wasting 
time. What are you waiting for? 

—David Andrews 



Shapeware’s Visio Draws a New Path 


I f you cringe at the mere 
thought of drawing, Shape- 
ware has the software you’ve 
been waiting for. A Seattle- 
based software firm started in 
1990 by two founders of Al¬ 
dus, Shapeware has introduced 
Visio. a Windows drawing tool 
that’s meant for the rank-and- 
file business user rather than 
the sophisticated graphic arts 
community. 

Visio is designed to create 
business forms in dozens of va¬ 
rieties. The $299 program lets 
graphics novices build business 
or technical drawings easily by 
using drag-and-drop drawing 
techniques with hundreds of 
objects included with the more 
than two dozen stencils (or templates) that 
are included with the package. 



Although it is possible for you to draw 
fairly complex images with Visio, the pro¬ 


gram isn't designed to compete 
with two-dimensional drafting 
and CAD packages. Likewise, 
Visio isn’t targeted at graphics 
stalwarts such as Aldus Free- 
Hand or Adobe Illustrator; nei¬ 
ther does it compete with pre- 
sentation packages such as 
Harvard Graphics, Lotus Free¬ 
lance, or Microsoft’s Power¬ 
Point, 

Instead, Shapeware’s found¬ 
ers are hoping to usher in a new 
drawing metaphor, one using 
precut shapes that can be 
dragged into an image and 
shaped, massaged, or manipu¬ 
lated into the exact form you 
need to convey your message. 
With Visio’s 15 stencils, you 
have 300 objects, or master shapes, at your 
disposal. These master shapes allow you to 
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icture This... a real-time television monitor built right into 
our PC...Now, picture using this monitor while running 
Windows™ 3 applications at the same time... And, picture 
aking that video image and resizing, (right down to crystaJ- 
:lear icon size!) or clicking and dragging it to any position on 
he screen as easily as moving any other Window... 

•icture Perfect Widi Win/TV’s “frame grabber” you 
rapture and save any “still” frame and save it to disk, Using 
Vin/IY and Microsoft® Video for Windows™, you 
rapture FULL MOTION VIDEO, saving synchronized video 
ind audio clips to disk. You can then send those video and 
mdio files across die network. Seamlessly integrate still 
ind full motion video images into productive multimedia 
ipplications such as databases or training and marketing 
iresentations... or give your E-mail a powerful new 
limension! 


(ny Windows 3 user can access 122 channel television 
■eception with the built-in tuner, PLUS two additional video 
sources, (such as VCR, video camera, laser disk, etc.,) all with 
stereo audio capability ! Automatically fit real-time video 
mages into any size Window while running your tidier 
Windows 3 programs. Hauppauge Computer Works 
introduces Wtn/TV™ , the Windows television adapter 

•icture Yourself owning your own “Windows on the 
World"! Maybe you want to work on your spreadsheets but 
ion’t want to miss an important news flash or a current stock 
market report. Win/TV is perfect for you. Keep an eye on 
current events while keeping control of your inventory... No 
irobleni! 


Get die new W'in/TV ;md open a window on some fresh, new, 
and exciting possibilides. 


Suggested Retail: $495.00 


PC Connection" 





Micro Warehouse, call: 
1-800-367-7080 

Zone: 1-800-258-0270 
i mention code 21244 when ordering. 


PC Connection, call: 
1-800-243-8088 


rratefjttf rks: Wia/H is a 
trademark of Hauppauge 
Computer Works, ftu<, Windows 3 

is a trade murk of Mteimaft Carp. 





You're never out of touch with your 
own personal “Windows on the World" 


Resize or reposition your Win/TV Win 
dotv anywhere on the screen —while 
running other Windows applications. 


Capture the perfect “still” with “Frame 
Grabber” feature —great for presenta¬ 
tions with impact. 


m nfl¥ 


Plujiljiy 


I Mill 




Hauppauge! 


Hauppauge Computer Works, Inc. 
91 Cabot Court • Hauppauge, N.Y. 11788 

In N.Y; Tel: (516) 434-1600 • Fas (516) 434-3198 
Toll Free; 800-443-6284 • In Europe; (49)-2l6l-17063 

Circle 107 on Inquiry Card, 
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create flowcharts, organization charts, net¬ 
work and logic diagrams, block diagrams, 
Gantt charts, office space plans, and even 
basic maps. 

After a brief introduction, I found it easy 
to become acclimated to the Visio drawing 
metaphor, and I readily admit to being 
someone without innate drawing skills. 
With my beta copy of Visio, however, the 
ability to drag and drop shapes into a draw¬ 
ing quickly made building documents a 
breeze. 

Visio’s stencils appear on the left side of 
the screen after you select the type of draw¬ 
ing you wish to create. After pulling in 
several features of a flowchart, for exam¬ 
ple, you can size shapes, rotate or flip 
shapes horizontally or vertically, zoom in 
and out, and draw connecting shapes or 


lines. The Visio drawing engine, which 
supports OLE, will let users or third parties 
build libraries of shapes, stencils, tem¬ 
plates, and macros that they can add to the 
system. 

In the short time I used Visio, I became 
comfortable with its basic drag-and-drop 
approach to building a drawing. For all its 
apparent simplicity, Visio offers several 
sophisticated features, including the abil¬ 
ity to use ShapeSheets—a spreadsheet¬ 
like interface that defines the underlying 
geometry of each SmartShape—to fine- 
tune every aspect of a drawing's shapes. 
With that capability and its many other 
drawing features, Visio has a good chance 
to leave its mark on the business graphics 
market. 

—Patrick Waurzyniak 


THE FACTS 


Visio 

$299 

System requi re men ts: 

A 20-MHz 386SX or higher with 
4 MB of RAM, VGA or higher 
graphics, Windows 3.1, and a 
Windows-compatible pointing device, 

Shapewarc Corp. 

1601 Fifth Ave.. Suite 800 

Seattle, WA 98101 

(206) 467-6723 

fax: (206) 467-7227 

Circle 1181 on Inquiry Card. 


Bright Colors, Flat Panel 



S uppose you have a color business pre¬ 
sentation loaded and ready to go in a 
Mac PowerBook 180, but the client doesn’t 
have a color monitor; or suppose the space 
on your desktop is at such a premium that 
even a small color monitor won’t fit. En- 
visio’s ColorFrame. a compact fiat-pan¬ 
el color display, provides a solution for 
both problems. 

The ColorFrame weighs only 4 pounds 
(the external power supply adds an extra 2 
pounds), which makes it easily trans¬ 
portable. Its svelte 9- by 12- by 2/4-inch 
dimensions let you pack it into a briefcase 
or onto a cramped desktop. The tiltable 
10^-inch-diagonal active-matrix color 
LCD screen, made by Sharp, has a reso¬ 
lution of 640 by 480 pixels. Although the 
screen can support 4096 colors, the Envi- 
sio driver limits the display to only 256 


colors. This lets the Color- 
Frame function with Envisio’s 
NotcBook Display Adapter 
030 for 68030-based Mac note¬ 
books or with the built-in video 
of the Mac Ilci, Ilsi, LC, Pow¬ 
erBook 160, PowerBook 180, 
and Quadras in the 8-bit dis¬ 
play mode. 

I tried a prototype Color- 
Frame on a PowerBook 170 
equipped with an NDA030. 
When I left this arrangement 
outside my office, practically 
everyone who went by stopped 
to comment on the Color- 
Frame’s rich colors. The unit's 
backlit screen was bright, 
sharp, and responsive. Screen updates were 
snappy, and the pointer didn't ghost while 
mousing among application menus or on 
the Desktop. 

When the PowerBook went to sleep, the 
only effect on the ColorFrame was to turn 
the pointer into a stopwatch icon. That's 
because the ColorFrame has a built-in 300- 
KB frame buffer that preserves the dis¬ 
play's contents in this type of situation. I 
pressed a key on the PowerBook and the 
computer woke up, the stopwatch became 
a pointer, and l was back in business where 
I left off. 

The ColorFrame's light weight let me 
easily tote it home, and the easy-to-tilt 
screen let me compensate for my desk's 
height and the room's lighting. I didn't 
have a chance to try the ColorFrame with 
a Mac Quadra 950 because the panel was 


not yet calibrated for its video, nor was 
an adapter cable available designed to tell 
the Quadra what the ColorFrame's resolu¬ 
tion was. 

The only flaw I can find with the Col¬ 
orFrame is its price: $5495. This is sever¬ 
al hundred dollars more than the list price 
of a fully loaded PowerBook 180 (with 8 
MB of RAM. a 120-MB hard drive, and 
the Express Modem Kit). If you spend 
your life on the mad lugging a PowerBook 
and a bulky color monitor around to give 
presentations, however, you might want 
to seriously consider the ColorFrame on 
the merits of its transportable weight and 
size, as well as its sharp screen—and hang 
the price. 

—Tom Thompson 


THE FACTS 


ColorFrame 

$5495 

System requirements: 

A color Mac or PowerBook with 
built-in video, or a PowerBook 
equipped with Envisio’s NDA030. 

Envisio, Inc. 

510 First Ave. N, Suite 303 
Minneapolis. MN 55403 
(612)339-1008 
tax: (612) 339-1369 

Circle 1182 on Inquiry Card. 
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Cod, Quiet, Reliable Powec 


ECONOMICAL UMTS 


these U1VCSA approved, fully-tested power 
■uppJies are the best basic units available. 


TANDARD 200 XT.$69 

STANDARD 205 SLIM.$89 

STANDARD 220 BABY. $89 


iTANDARD 220 AT/TOWER.$89 


ULTRA-QUIET UNITS 


Unrattle your nerves with a 
Silencer power supply, They’re 
cooled by our ThennaSense SQ, 
a custom, variable-speed fan 
that automatically maintains the 
meet system temperature while reducing noise 
tp to 95%. Virtually inaudible! Perfect for the 
executive suite or home office. 

SILENCER 205 SUM .. $119 

SILENCER 220 AT/TOWER.. $129 

SILENCER 270 AT/TOWER.. $179 


HIGH-PERFORMANCE UNITS 



Upgrade your computer with one of our premium 
Turbo-Cool power supplies—the choice of PC 
professionals. You'll get 50% -100% more power, 
built-in line conditioning, a dual-stage EMI filter, 
super-tight regulation, ultra-clean DC output, our 
high-capacity ThermaSense variable-speed fan 
(3DOW models), UL/CSA/TUV approvals, and a 
no-hassle 2-year warranty ! Ideal for high-end 
workstations and network file servers. 

TURBO-COOL 200 XT... $159 

TURBO-COOL 300 SLLM... $169 

TURBO-COOL 300 BABY... $169 

TURBO-COOL 300 AT/TOWER.. $189 

TURBO-COOL 450 AT/TOWER.... $349 


REDUNDANT POWER SYSTEM 


Eliminate the risk of costly downtime or data loss 
due to power supply failure with the TwinPower 900 
Redundant Power System. The TP900 consists of 
two Turbo-Cool 450 power supplies in parallel, 
utilizing a special power-management interface 
module. The system prorides complete power 
redundancy with hot-swap capability. 



Way More Power With 50 amps of 12-volt 
power available for start-up, the TP900 easily 
runs up to 13 power-hungry drives. Perfect for 
the next generation of super network servers. 
No Downtime. In the 
unlikely event tliat one 
of its Turbo-Cool 450s 
should fail, an alarm 
sounds, and the server 
is sustained by the 
TwinPower ! s other TC450, 
while the user simply swaps in a new unit. 



Snato UfPiSirateiwi tohPmnsr ft 


The TwinPower 900 comes in a monster case that 
holds two TC450 power supplies, the interface 
module, 6 fens, an 8-slot or 12-slot motherboard, 
and up to 13 drives. So, not only do you get the 
ultimate in power and reliability, you also get the 
ultimate in system expandability! 

TWIN-POWER 900 W/CASE..$1695 


486 CPU COOLER 



Prevent random system errors and extend the life of 
your 80486 processor by more than 10 times with 
the CPU-Cool. Reduces the operating temperature 
of a typical 486-50 from L85°F (Intel's max. spec) 
to a safe 9Q°F! Consists of an ultra-quiet mini-fan 
embedded in a sculptured heat sink that easily 
mounts on the CPU. Powered by a spare drive 
connector. Effective, inexpensive insurance! 
CPU-COOL......$39 


WE REPAIR ALL BRANDS 


We provide fast, low-cost, expert 
repaid and upgrades on Compaqs 
and other proprietary 7 computer 
power supplies. Requests for 
custom outputs, cable harnesses, 
and cooling fens are welcome. 



INTERNAL ON-LINE UPS 


Protect your 
and its data from 
power surges, sags, 
and outages with 
our UL-appmved 
InnerSource, 
a combined 
AT/Tower 
power supply 
and On-Line UPS. Its 
auto-recharge battery provides up to 15 minutes of 
bacbp power for both your PC and monitor. This 
reliable, integrated protection costs less than an 
equivalent 550VA external UPS, and it saves space 
too! A Novell interface is available. 
INNERSOURCE AT/TOWER,.... $349 




PC POWER El coolzng, we. 

“THE LEADER OF THE PACK” 

5995 Avenida Encinas, Carlsbad, CA 92008 • (619) 931-5700 • (800) 722-6555 * Fax (619) 931-6988 

.Mom orders shipped same day, We accept Visa, MC, COP, nr PO wi approved credit Turbo-Cod and TwwFowej models guaranteed for 2 years. All wher products guaranteed for 1 year. Hourrs: 7i4iL - 5 p,in. (FT) Mon, - Fn, 

©W2 PC Ptrn'ET fit Cooling, Ire. Silencer, Turbo-Cool. ThermaSense, TwinPower, CPU-Cool, ird InnerSooicc are trademarfts of PC Power & Coding. Inc. .All other brand names are trademarks or reckerol trade iriarkE of ihetr respective companies. 


























































NEWS 




ANY 

QUESTIONS? 



I r doubles you r performance. 
I e doubles your disk capacity. 
It's fast and easy to install. 
I t s priced right. 


ItswinSTO RE, 1 M created for the Wi ndows L 
user* The first product of its kind, 
winSTGRE combines two award-winning 
technologies: h igh - speed disk control from 
Perceptive Solutions and advanced 
Stacker data compression from Stac, in a 
plug-and-play solution. 

1 fs winSTORE—think 

of it as overdrive for _ 

Windows! 



Perceptive Solutions, Inc. 

800-486-FAST 


Main: 214-954-1774 ■ FAX: 214-953-1774 

&y PorctipUve SoJutioRS, Inc, wnSFQHE anti Hte PsrreptiY^ Scftitant legti are 
Ira&iroarli*: dl PiaroapUvfl SoHiKsns. inc. V^Rxfaws la a Sadepi^rc of MicJoeuft^Cott: 
Ssaidsdr is a hademaft and Siac e a registered tfademarlf oF SFac Efeeawjcg, int 

Circle 139 on Inquiry Card 
(RESELLERS: 140). 


FIRST IMPRESSIONS 


Flexible Windows-Based Fax Facilities 



L ondon—F ax 

machines be¬ 
came popular be¬ 
cause they’re so 
simple to use, and 
it’s reasonable to 
expect PC fax soft¬ 
ware to be just as 
easy. Data fax from 
the Swedish firm 
Trio Information 
Systems comes as 
close to tliis ideal as 
any other product 
Eve encountered. 

Datafax is a suite 
of five Windows 
programs, two of 
which you leave 
running as background tasks to receive 
;md send faxes. Datafax works by installing 
its own printer driver and capturing print¬ 
er output from any Windows application to 
send as a fax* When you prim from inside 
an application such as Microsoft Word, 
the Datafax phone-book window pops up 
and you dick on the recipient’s name to 
put the output into the fax queue. 

The main module of Datafax is Win- 
serve, a fax-server program that controls 
your fax modem and monitors incoming 
and outgoing traffic* When Winserve is 
running, faxes are automatically sent in 
the background (either immediately or 
according to a schedule). When Winserve 
is not running, the faxes accumulate in 
the outbound queue, ready to be sent in 
chronological order the nexl lime you run 
the program. 

Running the Faxq program lets you in¬ 
spect the four fax logs—outbound, in¬ 
bound, successfully sent, and erroneous— 
at any time, and you can view tiny pending 
fax simply by clicking on its name* To re¬ 
ceive incoming faxes, you run the In fax 
program. The Infax icon is designed to 
stay on top and to blink whenever a new 
fax arrives. 

The other two modules are Faxoffice 
and Captive. Faxoffice is your general 
command post, where you set up your fax 
modem parameters, design cover sheets 
with a built-in drawing program, view the 
fax logs, and maintain your phone book. 
Datafax supports Class l. Class 2, and 
SendFax-compatible modems, among otil¬ 
ers. An ingenious import dialog box in 
Datafax’a phone book lets you convert 
data from most other database formats 
without any preprocessing. International 


support is excellent. You can specify a na¬ 
tional character set for each phone-book 
entry. 

Faxoffice really comes into its own in a 
networked Datafax installation, where it 
allows you to relay faxes to other network 
users, reject junk faxes, and produce com¬ 
prehensive statistics with bar charts of fax 
usage that are broken down by hour/d ay/ 
week/month and country. You can use a 
nondedicated 386 workstation as the fax 
server. 

The Captive program enables you to 
clip material directly from the screen and 
send it as a fax. Even more convenient is 
the ability to dash off a cover-sheet-only 
fax note at any time simply by clicking on 
the Captive icon. 

Datafax is generally good-looking and 
slick to use. It was completely robust dur¬ 
ing my test. 1 recommend Datafax with¬ 
out hesitation. ■ 

—Dick Fountain 


THE FACTS 


Datafax 

single-user, $99 (about 600 krona); 
11 ve-user network license, from 
$595 (from about 3570 krona) 

Trio Information Systems 
Odeibergsvag 17 
134 40 Gustavsberg 
Sweden 

+46 8570 30590 
fax; 446 766 35292 

Circle 11 S3 on Inquiry Card. 

























































iVATCOM SQL 
Developer's Edition 

3y WATCOM 

Complete client/server development tool 
iDows you lo dtvdop and deploy sta$e-user 
tandalone applications, and to develop 
ppllcaiions for use with the Network 
Server Edition (sold separately). Includes: SSngltMiser 
lafcabase server [both 16 and 32-bit versions): ACME application devd- 
pment system; Embedded SQL C/C++ preprocessor; SQL libraries for 
VATCOM C, C/386, MS/C ++ and BC/C++. 

1st: $795 Ours: $299 

'AKcitera # 1683-0010 





HUGE SELECTION AT THE 


Essential Graphics 
Chart™ for Windows 

by Lifeboat Software 

Essential grapliics chart for Windows 
kts you tttm your data Into charts and 
graphs dial make an immediate visual 
Impact. Features include: DLL-works 
with tiny Windows AH compatible lan¬ 
guage, 2D bar, 3D bar, legends for all 
chart types, real-time charts, true per¬ 
spective and rotational capability. No Royalties. 

List: $399 Ours: $299 

FAXmrm# 2089-0020 


fflta 

w 




Computer' 

/Associates 

Software superior by design. 


CA-Clipper 

by Computer 
Associates 

Clipper a comprehensive PC applica¬ 
tion development system far PCs offer 
Dg network support user extaisibllity. 

replaceable database driver mid executable life generation. An open ardiitectiine 
system, Clipper Includes a robust language, pre processor, compiler, linker, virtual 
memory manager, editor and debugger, and permits dcvctopnim of appJicaOtins 
thal are larger Ilian available memory. 

List: $795 Ouxs: $499 

FAXu tmi # 5400-0001 


RIGHT PRICE! 

CALL TODAY! 

386MAX 

$72 

MKS Learning UNIX 

$99 

Baby Driver 

$239 

MKS LEX & YACC 

$199 

Baler 

$399 

MKS Toolkit 

$205 

BalerXE 

$695 

MS C/C++ 

$309 

Bar Code Library 

$350 

Upgrade from MS C6.0 

$134 

Blinker 

$269 

Compel Upgrade 

$189 

BlueMAX 

$91 

MS FoxPro 

$499 

Borland C++ 

$319 

MS Quick C for Windows 

$139 

Brief 

CALL 

MS Test 

$275 

C Communications TIM. 

$139 

MS VB DOS Prof, Edition 

$325 

C Windows Tlkt. 3SG 

$179 

MS VB Windows 

CALL 

C++/Views 

S449 

MS Windows 3.1 

$135 

C-DQC 

$170 

Multi-Edit 

S39 

C-DQC Professional 

$269 

Mufti-Ed it Professional 

SI 39 

C-scape 

S449 

Norton Anti-Virus 

$99 

CAD/CAM Dev, Kit/20 

$449 

Norton Desktop/Win 

CALL 

CAD/CAM Dev. Kit/3D 

$899 

Norton Utilities 

$119 

CAD/CAM Dev. Kit/DXF 

$525 

Object-Menu 

$269 

CASE;W Corporate 

CALL 

DbjectVision 2.1 

$135 

Clarion Personal 

$59 

Opt-Tech Sort/Merge 

$119 

Clarion Professional 

$549 

Origin 

$449 

Clipper 

$499 

Outside In lor Windows 

$79 

Dan BricMin's Demo 11 

$215 

Paradox 4,13 

$569 

dANALYST Gold 

$99 

PC Lint 

$99 

Data Boss 

CALL 

PCX Prog.TIkt. Windows 

$219 

dBASE IV 

$499 

Persona for Windows 

$109 

dBFast Windows 

$395 

PGL 

CALL 

Designer QuickWindows 

$62 

Phar Lap 28G/D0S Ext. 

$435 

dGT 

$249 

Phar Lap 385/DOS Ext, 

$435 

Unlimited Runtime 

$499 

PLink86+ 

$335 

DiskBase 

$79 

PRO-C 

$99 

DR DOS GJ3 

$59 

ProBas 5.0 

$169 

Dr, Switch-ASE 

$159 

Q+E Dafabase/VB 

$179 

Essential Communications 

$295 

QEMM 386 

$68 

Essental Graphics GUI 

$135 

QuickWindows Advanced 

$134 

Essential Graphics Kernel 

$179 

R&R Report Writer 

$179 

FilePro+ 

$579 

RoboHelp 

$399 

GFA-Basic for Windows 

$235 

RTLink/Plus 

$445 

G FA-CAD 

$89 

RTPatch 

$69 

Graf/Drive Plus Dev. 

$269 

SlickEdit 

$149 

Greenleaf Comm++ 

$169 

Smalltalk/V Windows 

$395 

GX Developer's Pak 

S626 

SourceSafe 

$199 

GX Effects 

$179 

$QA:Replay 

$79 

GX Graphics 

$224 

SQARobot 

$419 

GX Text 

$134 

SVS Products 

CALL 

IBM OS/2 2.0 

$149 

TUB 

$125 

image Prep 

$89 

Toots h++ 

$269 

INSTALIT 

$119 

Turbo C++for Windows 

$112 

If SHIELD 

$349 

Turbo Pascalfor Windows 

CALL 

JetForm Designer 

$99 

Vitamin C 

$339 

Kansmen Products 

CALL 

WATCOM C 9.0/386 

$599 

KPWin++ 

CALL 

WATCOM FORTRAN 77/9.0 

$449 

Label Master 

$429 

WinGen Screen Designer 

$99 

Lahey EM/325.0 

$1,015 

w/ DBMS App Designer 

$419 

Magic Fields 

CALL 

Zinc 3.0 

CALL 

Menuet 

$319 

Zortech C++ Dev, 3,0 

$445 




GUARANTEED BEST PRICES! 

(Call for details) 

To order coll: 800-445-7899 

Corporate (CORSOFT): 800 422-6507 
FAX: 908 389-9227 
International: 908 389-9228 
Customer Service: 908 389-9229 

For more information on the products 
featured on these pages call- 

FAX^rm®: 908 389-8173 




t 


• Al! prices are subiect to chanae wilhoijt notice. 














ftuiare that 


WATCOM C 9.0/386 

by WATCOM 

Develop and Debug 32-bil applications for 
extended DOS, Windows, and OS/2 2.0 with die 
most complete 32-bit C development package 
available. Includes tlie royalty-free DOS/4GW 
DOS entender by Rational Systems, component 
Irani MS Endows SDK. compiler. linker, debug' 
ger, proto, pins numerous development rook 
Supports other industry standard 32-bit DOS extenders. Create ADS Applications 
for AutoCAD or embedded systems dcneJopirient, 


Microsoft Visual Basic 
for DOS 

by Microsoft Corporation 

Award-Winning productivity-now available 
for DOS1 Draw forma and com mis, write 
event-procedures, use and create custom 
controls-in DOS) Create all-new apps or 
combine with existing C/C++ or Pascal 
code Highly compatible with VB/Win for 
multi-platform developmenl. Even run existing MS Quick Basic/Basic 
PDS code! Includes a native 80 x 86 compiler that creates 100% 
standalone .EXE files, 386 code generation, MOVE overlays, an Inte¬ 
grated ISAM and much more! 

Standard Edition List: $199 Otirs: $139 
Professional Edition List: $495 Ours: $325 
TAXuura# 1269-0039 


Lahey F77L-EM/32 

by Lahey Computer Systems 

Industry leading 32-bit FORTRAN Language 
System includes Phar Lap s 386/DOS 
Extender, VC PI. XMS, and DPMI compliant 
extender enables users to access up to 4GB 
and operate In the OS/2 and MS Windows 
DOS box. The extender is royalty-free and 
includes virtual memory support. 5.1 
includes Editor, profiler, make utility, library manager, video graphics 
and 486 optimizations. SupporL for popular VAX, IBM VS and 90 fea¬ 
tures. 


List: 

FAX, 


$1390 Ours: $1015 

turn # 1476-0004 


List: $895 Ours: $599 

WAXcetera # 1683-0001 


__min!ED Tools for 
Text Processing 

by Strategic Software 

Easily add sophisticated text func¬ 
tions and spell-checking to your appli¬ 
cations, Handle text windows, memo 
fields, formatted text display and more 
with a simple call to a_m!niEd func¬ 
tion .m l nlC D-RAM based. Toolkit- 
RAM/File based editing engine. ^miniSpdl-spell cheeking engine. 
Compatible with all standard languages, the _miniEd family of 
tools arc written in C r and come with complete source. Ideal for 
cross-platform developers. CALL TODAY FOR PRICING! 


FAXrcftra # 0027-3001 


WindowsMAKER 
Professional 4,0 

by Blue Sky 

Ncxl gensutian of industry standard C/C++ tfcvd- 
upmeitL tool for Windows. The easiest fastest way to 
create Windows apps. just point and click. New 
architecture uses Switch 4t rM Code Generation 
Modules for generating ANSI C. MFC++. or OWL C++ 
code among others. Award-winning Visual 
ProtoUper lets you test the look & fed and make 
changes on the fly. IVucCode technology ensures die 
user code is preserved during code regeneration. Generates Windows ,EXE 
w/'luUy ranimented C or C++ source, CUA & SAA oomplianL 


List: $995 Ours: $695 

FAXcetem.# 2602-0003 


ED- The 

Programmers Editor 

by Lifeboat Software 


At last! A full-feaRirod windows based pro¬ 
grammers editor is Item! ED Is setting the 
standard with features like background 
compilation, automatic code indenting 
and completion, liyperlext kind+jii/pro 
redure lookups, r smarf Lajiguagc spcdf- 
Ir editing, a last "C r extension language, 

Windows Toolbar. unlimited undo and redo, 
keyboard macros and remapping, and ernukhon of popular DOS 
ediLors (BRIEF, Wordstar, QediL Norton). Discover the Windows editing tool lor 
die 90s. 


List: $269 Oure: $199 

FAXrrtern # 0233-0011 


SVS C 3 /Fortran-77 

by Silicon Valley Software 

Version V 2.8.2 

SVS C*^/FORTRAN-77 runs m and creates 
32-bit executable* lor use with MS Windows 
3 x as DPMI executables. Compiler devel¬ 
opment tools mid applications are DM PI 
conforming and support most VCPl requirc- 
tnenls Extensive graphics and Scientific 
function library is included. Executables nre 
run-lime royalty free. 


List: $395 Ours: $356 
Fax, t ran# 2863 0001 


MediaDeveloper 

by Lenel Systems 


Create multimedia-enabled applica¬ 
tions with MediaDeveloper and 
Object Vision. MediaDeveloper Is 
the Multimedia Development 
Toolkit to integrate sound. Images, 
animation and full-motion video 
(analog or digital) Into Windows applications. Includes media and 
device control for mulUmedia peripherals including CD-ROMs, VCKs 
and laserdisc players: support for major animation, video, audio arid 
graphics formats: a multimedia database: an OLE server: and a suile 
of DLLs, 


List: $595 Ours: $499 

FAXti ttra # 1005-0302 


















lultimedia Toolbook 

y Asymetrix 

omplete Mu 1 1 imed i a Authoring. 
eate yta ir own multimedia applications ^ 

S Windows. Simple Interface and set of 
ady-to-use multimedia objecis make it (he 
stestand easiest way to develop multime- 
a apps, Tills award-winning tool prmirire a 
implete pEidtage versatile enougt i to d< vdr>|: 
ew applications or put a new lace on exist- 
ig ones, with no runtime fee, 

ist: $695 Ours: $599 

A Xtettra# 2776-0005 
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Bsupport for Novell's 
Btrieve 

by Information Architects 

A set of utilities to create, edit and manip¬ 
ulate Btrieve data files. Other functions 
include data recovery, application debug¬ 
ging, exporting, and BUHL replacement. 

Some products include Royalty-Free Distribution and C 

source. Versions for DOS text. Windows, and OS/2. An absolute MUST 

for any Blrlcve developer. 

List: $309 Ours: $259 

FAXiittm# 2390-0007 



IJ 


ocMaker 

y Task Software 

eale complete User Miu mals four to five times 
alert Manuals Include Contents. Tutorials, 
gures, Reference. Index. Appendices, and 
or:! Flexible "Intelligert Text" writes up to 90% 
the manual Features 28 soil fonts, automat - 
page layout, and gfobsd format control! Easy 
use DOS system with pulldown menus, 
louse support, and on-line help] 

ist: $199 Ours: $179 

AXafem # 1004-9001 



C-Heap 

by Library Technologies 

Best-fit malloct ] ctits fragmeniatlon. Dole facility 
reclines per-btodi overhead and fermentation, 
Three ways in use virtual memory -autnswap or 
blocks copy optional disk I/O cache. Allocate 
heap and vmem blocks >64 K. Access UMBs. 
page frame vta malloc I ], DOS=UMB not req'd. 
Two near, two far heaps. All memory models 
supported. Hundreds of functions, thorough 
documentation, no royally, Specify compiler. 

List: $229 Ours: $209 

FAXttirm # 1003-1701 



a 
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oo 
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.oboHELP™ 

y Blue Sky Software 

jl your Development time by 95%. 
fooHdp enables you to design, test and 
rale a romprchenstvc on-line, context 
nsitive Help System for Windows appllca- 
ins using graphical objects, a tool palette. 



mouse, and Wend for Windows. Just GU 
the actual text when prompted and 
uboHELP generates all the source code for 


® Hdp Authoring System 


ie On-line Help System. 

ist: $495 Ours: ^44$ NOW! $399 
AXatera # 2602-0005 



C/apprentice 

by SymbTech 

Mew technofo^ for maintaining 
and constmcting C source pro¬ 
grams, C Functions can be 
mechanically evaluated, ana¬ 
lyzed and changed based on 
your maintenaiice objectives. 

Every part of a C source file 
can be analyzed /changed, including 
commen ts, whitespace, preprocessor commands, as well as 
C code itself Convert C source in equivalent C++ code, migrate C axle to para! 
id vector machine architecture, or locate and charge wiiKlowipg function calls. 
DOS 386 List: $695 Ours: $759 
FAXii'ft'ra # 2553-0002 


GUARANTEED BEST PRICES! 






Should you see one of these products listed at a lower price 
in another ad In this magazine, CALL US! We'll match the 
and still offer our same quality service and support! 

TERMS OF OFFER 


* Offer good through January 31, 1993" 

Applicable to pricing on current versions of 
software listed. 


• January issue prices only. 

Offer does not apply towards obvious errors 
in competitor's ads 

* Subject to same terms and conditions. 


'PoAClJjAl 

prices are subject to change wilhoui notice. 


PROTOGEN 3.0 

by ProtoView 
Development 

NEW VERSION! Urc Industry standard for 
code generation and prototyping Windows 

your application using Visual prototype 
methods. ProtoGen generates expert level, 
mmenied code for ANSI C, Microsoft NT Win32, All generators inducted! User 
xfc is preserved from one generation to the next. It's easy and fesi, 

ist: $199 Ours: $99 

ftXttfcm # 2553-0002 


Circle 119 on Inquiry Card. 


O 

o 

















NEWS 


WHAT'S NEW • SYSTEMS 




An Open Platform 
for Your Pocket 

T he 4.6-ounee Digital 
Book System-1 hand-held 
personal computer uses West¬ 
ern Digitafs 16-bit CPU, An 
open-platform machine, the 
DBS-1 is designed as a mo¬ 
bile information tool that fits 
in a shirt pocket. 

Capable of storing up to 90 
MB of information in two re¬ 
movable interactive “digital 
books; 1 the index-card-si ze 
unit lias a QWERTY key¬ 
board and eight function 
keys. The independent built- 
in notepad holds up to 60 
lines of text, and the unit’s 
search and spelling-checking 
capabilities arc based on 
fuzzy logic. Four lithium but¬ 
ton cells provide up to 60 
hours of battery life. Digital 
books currently available in¬ 
clude The Medical Letter 
Handbook of Adverse Drug 
Interactions and the Merriam- 
Webstcr dictionary. 

Price: $199. 

Contact: Franklin Electronic 
Publishers, Inc., Mt. Molly, 
NJ> (609) 261-4800; fax ' 
(609) 26 M 631 . 

Circle 1272 on Inquiry Card, 


Large-Screen 
Portable 486 

B itwise Designs 1 Screen- 
Star Model 450S, built 
around a 50-MHz 486 CPU, 
has 16 MB of 60-ns RAM 


Variable-Voltage 

Notebook 

A 5-pound notebook that 
uses the Am386SXLV 
microprocessor, the CF-1000 
from Panasonic has 4 MB of 
RAM (expandable to 12 
MB). With Addstor's Super- 
Stor disk compression utility 
installed, the 60-MB hard 
drive has a capacity of 
110 MB. 

VLSI Technology’s 
VL82C315A Scamp II sin¬ 
gle-chip low-power system 
controller supports 3.3-V, 5- 
V, and mixed-mode operation 
without external level shift¬ 
ers, The CF-10OO T s 9'/i-inch 
VGA LCD screen has 640- 
hy 480-pixel resolution. A 
detachable floppy drive lets 
you insert an optional second 
nickel- me t al ■- h yd ri d e batte ry 
for 3 to 5'/i more hours of use. 
The unit has serial, parallel, 
VGA. mouse, and dedicated 
AT bus ports, as well as two 
internal slots for RAM ex¬ 
pansion and a modem. 

Price: With 60-MB drive, 
$2299; with 120-MB drive, 
$2699. 

Contact: Panasonic Commu¬ 
nications 8l Systems Co., 


Dig ital books snap in and out at the base of the Digital Book 
System-1. You can cross-reference, highlight, and transfer text 
from one book to the other. 


(expandable to 32 MB), 256 
KB of cache RAM, and 500 
M B of magnetic disk storage 
(expandable to 1 GB). The 
portable workstation is in a 
rugged suitcase shell. 

The ScreenStar’s 21-inch 
gas-plasma screen, which 
folds flat within the suitcase, 
displays at full size two 8Y2- 
by 1 I -inch documents at a 
resolution of 1280 by 1024 
pixels. Two full-size ISA 
slots are available for appli¬ 
cation-specific adapter 
boards: a 5 '/i-inch bay can 
handle a second hard drive, a 
CD-ROM drive, or a read/ 
write optical drive. The unit 
ships with Windows 3. L 
Price: $13,995. 

Contact: Bitwise 
Designs, Inc., Sche¬ 
nectady, NY, (800) 
367-5906 or (518) 
356-9741: fax (518) 
356-9749. 

Circle 1271 
on Inquiry Card, 


ScreenStar Model 
450S. 


beta-adrener^io blockers: 

Cardiac failure Caddrtiye adverse 
effects on contractility and block¬ 
ed's of compensating ref l£xes> 

[21 71 . Monitor cardiac status; may 


Secaucus, NJ. (800) 742- 
8086 or (817) 685-1213, 

Circle 1 274 on Inquiry Card. 


Modular Choices 

T he modularMaxrnn 
4150DE2 offers config¬ 
urations with up to 16 GB of 
memory on the hard drive. 
Memory on the motherboard 
is expandable to 64 MB. 
Based on the 486DX2 chip, 
die 50-MHz system is avail¬ 
able as a desktop, tower, 
and minitower. 

A typical desktop model 
comes complete with 4 MB 
of RAM; 64 KB of memory 
cache; a 330-MB IDE hard 
drive: dual floppy drives; a 
three-button mouse; and a 
14-inch, noninterlaced VGA 
color monitor with 1024- by 
768-pixel resolution. DOS 
5.0 and Windows 3.1 are 
preinstalled. 

Price: $4759. 

Contact: Maxum Sy stems, 
Inc.. Brooklvn, N Y, (718) 
643-3385. 

Circle 1273 on Inquiry Card, 


Unstoppable PCs 

T he Unstoppable series of 
fault-tolerant 486-based 
PCs and servers uses RAID-5 
disk arrays, eject able hard 
drives, and a LT\S (uninter¬ 
ruptible power supply) to 
allow' the Astrix Array Server 
and Array PC to automatically 
recover data in the event of 
power or drive failures. 
Equipped with EISA or ISA 
buses, the A tray Servers have 
l. I GB of storage using four 
hot-swappable SCSI drives 
(380 MB or larger), a 500-W 
UPS, and a 486DX/50 with 
a 256-KB cache and 16 MB 
of RAM. 

Price: Starts al $7991. 

Conla c t: A stri x Compu t er 
Corp., Milpitas, CA, (408) 
946-2883; fax (408) 946- 
1610. 

Circle 1275 on Inquiry Cord. 
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WHAT'S NEW • PERIPHERALS 


Adaptive screening software in the Digibot II automatically 
produces a greater number of points in an object that contains 
a sharp curve than in one that contains a gradual curve , 


Smart Input 

N ot a robot but a 3-D laser 
digitizer, the Digibot II 
measures 44 by 28 by 30 
indies. It “reads” multidi¬ 
mensional objects up to 18 
inches in diameter and 18 
inches tall and then produces 
a list of a\ y. and z coordinates 
accepted by any CAD/ 
CAM/CAE software that 
reads 3-D points. 

Designed to he fast and 
precise, the Digibot II scans 
at 1200 points per minute at 
an accuracy within 0.002 
inch. Digibot ics includes sys¬ 
tematic and adaptive scan¬ 
ning software for even or 
uneven surfaces. 

Price: $49,000. 

Contact: Digibotics, Inc., 
Austin, TX, (512) 832-6544: 
fax (512) 832-1163. 

Circle 1276 on Inquiry Card. 


Portable Printing 

he 4.4-pound Hewlett- 
Packard DeskJet Portable 
printer can be easily toted on 
trips, offering HP’s laser- 
quality ink-jet printing to 
travelers. Using the same 
thermal ink-jet print technol¬ 
ogy as HP’s DeskJet desktop 
printer line, the DeskJet 
Portable offers 300-dpi reso¬ 
lution and prints up to 3 ppm. 
You can manually feed in 
letter-, legal-, and A4-size 
paper as well as transparency 
film and labels. An optional 
sheet feeder that holds 50 
sheets of paper or transparen¬ 
cies is available. 

The printer offers several 
built-in fonts and can use 
TrueType fonts. The unit has 
an internal recharger as well 
as an optional rapid recharg¬ 
er; battery life averages 100 
pages per charge. 

Price: HP DeskJet Portable, 
$599; cut-sheet feeder, $99; 
rapid recharger, $99. 
Contact: Hewlett-Packard 
Co., Palo Alto, CA, (800) 
752-0900; in Canada, (800) 
387-3867. 

Circle 1277 on Inquiry Card. 


T he WriteMove II, a 
portable printer for Mac 
PowerBooks, weighs 2'h 
pounds (including a recharge¬ 
able battery) and tucks into 
your PowerBook carrying 
case. Supported fonts include 
21 from Linotype, Adobe 
Type Manager, and True¬ 
Type. The WriteMove’s prinl 
features include 360-dpi reso¬ 
lution, preview, print later, 
and print in the background. 
You can choose to use the 
multi stroke or the s ingle- 
stroke ribbon. The Write- 
Move II also prints on en¬ 
velopes and transparencies. 
Price: $599. 

Contact: GCC Technologies, 
Bedford, MA, (800) 422- 
7777 or (617) 890-0880; fax 
(617) 890-0822. 

Circle 1278 on Inquiry Card. 


Power Backup 

T he PowerTape QIC (quar¬ 
ter-inch cartridge) backup 
system, available as internal 
SCSI 5'/?-inch drives or exter¬ 
nal devices, runs on AT, ISA, 
and EISA PCs. The Power- 
Tape is also compatible with 
a variety of major network 


operating systems. 

A new technology in the 
system achieves data transfer 
rates of 300 KBps (18 MB 
per minute) and compressed 
data capacity of 4 GB per car¬ 
tridge. The PowerTape com¬ 
plies with the QIC-2GB in¬ 
dustry standard but costs only 
about half as much as previ¬ 
ous QIC systems that use 
4-mm helical scanning tech¬ 
nology. 

Price: $1995. 

Contact: Colorado Memory 
Systems, Inc., Loveland, CO, 
(800) 451-0897 or (303) 669- 
8000; fax (303) 667-0921. 

Circle 1279 on Inquiry Card. 


Grabbing Eyes 

G rab that image with the 
ComputerEyes/RT frame 
grabber. But why isn’t this 
software? Because this SCSI 
device for Macs can capture 
24-bit color images from any 
standard video source. 

The ComputerEyes/RT 


connects easily to a wide 
range of Macs and can cap¬ 
ture color or black-and-white 
images at '/» second. Video 
inputs include NTSC com¬ 
posite video and S-video. 

You may predefine capture 
size and number of frames 
while choosing among TIFF-, 
PICT-, PICT2-, MacPaint-, or 
Quicktime-compatible for¬ 
mats. You need a Mac with at 
least 2 MB of RAM running 
System 6.07 or higher. 

Price: $599.95. 

Contact: Digital Vision, Inc., 
Dedham, MA, (617) 329- 
5400; fax (617)329-6286. 

Circle 1280 on Inquiry Card. 


CD Fever 

ith either a Mac or a 
W PC, you can watch 
movies on CD with Chinon’s 
line of multimedia CD-ROM 
drives. Using non proprietary 
SCSI drives, these models 
call on a 64-KB data buffer to 
average a 350-ms access lime 
and a data transfer rate of 150 
KBps. They support the full 
MPC and Quicklime specifi¬ 
cations. 

The top-of-the-lme Model 
CDC-435 works with both 
the Mac and PC and includes 
a 12-function remote control; 
a headphone jack with vol¬ 
ume control; and random- 
play, intro-only, repeat-sin¬ 
gle-track, and repeat-all 
buttons. The oilier models, 
internal and external, repre¬ 
sent a variety of features with 
a range of audio and multi¬ 
media capabilities. 

Price: $695 to $895. 

Contact: Chinon America, 
Inc., Torrance, CA, (310) 
533-0274; fax (310) 533- 
1727. 

Circle 1281 on Inquiry Cord, 



The PowerTape 
QIC comes with 
Colorado Backup 
for DOS software 
and a DT-4000 data 
cartridge. 
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A world of change is coming. 

Portable products like computers and cellular phones are 
fast becoming a part of our everyday life. And as the market 
for these portable products grows and shifts to mass retail 
distribution, so will consumer demand for a readily available, long 
lasting rechargeable battery. 

Introducing DURACELL’ Nickel-Metal Hydride Rechargeable Batteries, a limited 
number of standard sized packs that will soon be conveniently available in millions of 
retail outlets worldwide. Exactly where your portable products must be found if you 
hope to gain a larger share of the growing consumer market. 









Consider the advantages DURACELL Rechargeables 
offer you, the manufacturer. Up to 40% longer life 
than ordinary nickel-cadmium. Freedom from the 
burden of custom pack design and inventory. 

Reduced product costs and cycle time to market. 
Worldwide availability of replacement packs. 

DURACELL Nickel-Metal Hydride Batteries can 
make your portable computers and cellular phones 
as convenient affordable and consumer friendly as 
your changing market demands. Join Duracell in a 
power partnership today. 


DURACELi: 


RECHARGEABLES 



Circle 217 on Inquiry Card. 
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WHAT'S NEW • ADD-INS 


Four-Channel 

Converter 

B uilt to the Inmos TRAM 
(transputer module) for¬ 
mat, the adt 164 high-speed 
A/D converter provides four 
channels of simultaneously 
sampled data at 1 MHz per 
channel with a resolution of 
12 bits. Sophisticated trigger¬ 
ing lets you set the conver¬ 
sion rate via a software-pro¬ 
grammable trigger level on 
an analog input signal, an ex¬ 
ternal TTL-compatible signal, 
or a software command. The 
maximum conversion rate is 
1 megasample per second. 

The 4‘/i- by 3 2 /?-inch mod¬ 
ule can store up to 4 MB of 
data in on-board memory and 
has an on-board 32-bit trans¬ 
puter. The adt 164 is built 
around a CMOS converter 
from Burr-Brown and uses a 
T400 or T805 processor. 
Price: About $3050 to $4240 
(£1795 to £2495). 

Contact: Sunnyside Systems, 
Ltd., West Lothian, U.K., 

+44 506 460345; fax +44 506 
460314. 

Circle 1282 on Inquiry Card. 


Sentry in a Slot 

T he System Sentry PC 
monitoring system tracks 
DC voltages from the power 
supply and the battery and 
monitors the PC’s internal 
temperature. The half-card 
signals readings that exceed 
whatever high and low limits 
you define, notifying the host 
PC via an interrupt or report¬ 
ing to another PC over a di¬ 
rect connection via its serial 
port. The card fits in an 8-bit 
slot and has an LED built 
into its bracket. 

Price: $379.95. 

Contact: Berkshire Products. 
Inc., Duluth, GA, (404) 418- 
1286: fax (404)418-1289. 
Circle 1283 on Inquiry Card. 


elude proprietary data com¬ 
pression, which enhances 
priming speed, and enough 
self-contained memory that 
no additional memory is 
needed on the LaserJet for the 
increased resolution. Network 
and shared connections are 
supported. 

Price: $595. 

Contact: Laser Printer Ac¬ 
cessories Corp., San Diego, 
CA, (619) 485-8411; fax 
(619)487-5809. 

Circle 1286 on Inquiry Card. 


The adt 164 is built around Burr-Brown's new CMOS 
converter , which allows the module to reach high speed with 
low power consumption. 


Control 
Your Cache 

A caching controller that’s 
compatible with the ISA 
bus, the MC-2068 connects 
two IDE hard drives as large 
as 2 GB each, two floppy 
drives, and a Colorado Mem¬ 
ory Systems tape backup sub¬ 
system. The controller has a 
cache access time of less than 
0.5 ms and a disk transfer rate 
of 24 Mbps. The 512-KB 
cache is expandable to 8 MB 
through the use of 256-KB 
or 1-MB SIMMs. 

Price: Without DRAM, 

$249. 

Contact: Maple Systems, 
Inc., San Jose, CA, (408) 
456-0355; fax (408) 456- 
0356. 

Circle 1284 on Inquiry Card. 


TV on Your Mac 

L apis Technologies’ L-TV 
NTSC interface card lets 
you connect your Mac LC, 
LCI1. or Performa 400 to 
your TV and use the TV as a 
display device. The L-TV 
provides up to 16-bit-mode 
displays on your TV at 
a maximum resolution of 


640 by 480 pixels. 

TV-Show software turns 
your TV into a presentation 
device while letting you 
watch and control the action 
on an Apple 12-inch monitor. 
The software also includes 
keyboard-selectable flicker 
filters to adjust the picture 
quality on the TV. 

Price: $349. 

Contact: Lapis Technolo¬ 
gies, Inc., Alameda, CA. 
(510)748-1600; fax (510) 
748-1645. 

Circle 1285 on Inquiry Card. 


Double 

the Resolution 

A n add-in card that fits in 
the optional I/O slot of 
the Hewlett-Packard LaserJet 
Series II and III printers, the 
doubleRES IV raises the res¬ 
olution from 300 dpi to 600 
dpi. With its own Windows 
driver, the card can use all the 
features of Windows printing, 
such as embedded and down¬ 
loaded TrueType fonts. 

Other characteristics in- 


Two for Sound 

lie MPC-compatible BSR 
MediaMaster sound board 
has a built-in microprocessor. 
384 KB of RAM. and 16-bit 
A/D and D/A converters. The 
result is the ability to record 
and play back sound at 44.1 
kHz, the sampling rate used 
to record audio CDs. The 
board includes vector-based 
processing with 128 built-in 
digitized instruments and 
sound effects and ships with 
MPC Windows applications 
and audio recording, mixer, 
jukebox, and CD music 
launcher programs. 

Price: $199.90. 

Contact: DAK Industries, 
Inc., Canoga Park, CA, (800) 
325-0800 or (818) 888-8220. 
Circle 1287 on Inquiry Card. 

A dvanced Gravis’s Ultra- 
Sound, a 16-bit play¬ 
back, 32-voice sound card is 
equipped with wave-table 
synthesis and 256 KB of 
memory (expandable to I 
MB). The card is AdLib and 
SoundBlaster compatible and 
has a Windows 3.1 multime¬ 
dia driver and a set of general 
MIDI patches. The Ultra- 
Sound Studio 8 program lets 
you record and play back 
sampled music. 

Price: $199. 

Contact: Advanced Gravis 
Computer Technology, Ltd., 
Burnaby, BC, Canada, (800) 
663-8558 or (604) 431-5020; 
fax (604) 431-5155. 

Circle 1288 on Inquiry Card. 
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H e wasn't famous. He 
didn't drive a fancy car, 
but dressed in his favorite 
Comdex T-shirt and faded 
blue jeans, he set out to 
change the course of the 
computer software industry. 
Quite a task for a lonely 
software developer. 

Sitting in front of his 



computer, 
drinking 
pots of 
coffee 
and 

smoking 
of 

cigarettes, 
'd write pages 


of code. 

It took time. Years in fact. 
But he did it. He wrote the 
most powerful computer 
program in the world. Now 
came the hard part. Selling it. 


The Most Powerful 
Program in the World 

Determined to make those 
long years pay off, he called 
on every distributor, VAR and 
dealer in the world. He drove 
from Beantown to San Diego. 
Flew from Dublin to Borneo. 
Everyone loved the program. 

So he sold a few. Only 
a few. 

Back in Boston he 
waited. After a long year 


with only 13 orders he set 
out to see what happened. 

As he drove across the 

country and 
flew around 
the world he 
discovered everyone 
knew about his program. 
Everyone had it too. 

The Global Marketplace 

From Paris to Prague, his 
program was everywhere in 
Europe. When he got off the 
plane in Hong Kong he found 
his program stacked to the 
ceiling in every computer 
store. Amazed in disbelief, he 
bought a hundred cartons 
of cigarettes and a hundred 
pounds of Indonesian 
coffee and Dew 
back to Boston. 

Beaten, battered 
and bruised he went 
back to the drawing 
board. This time he 
would really 
change the face of 
the software industry. 

He would develop a device 
that would prevent 
unauthorized distribution of 
software programs. 

Can It What You Like 

He developed a hardware 
key. His peers applauded his 
efforts. FinaUy, a solid solution 
for revenue protection. 



But he didn't know 
what to call it. He thought 
of naming it after an exotic 
place he visited in his travels. 
Madagascar was a bit too 
long, though. 

"Name it after you, 

Don!", urged his peers. 

So he did. Soon 
everyone was calling 
the key a dongle, 
after Don GaU— 
the lonely software 
developer who did 
what he had to do. 

You've Come 
A Long Way, Baby 

Today, dongles are different. 
Fact is, they've come a long 
way. Leading the 
industry with 
security solutions, 

% Rainbow Technologies 
has changed the face of 
hardware keys. They work 
with multiple applications, 
are programmable and 
network versions control 
concurrent usage. And 
they’re always transparent 
to the end-user. 

Sentinel Family 
Irom Rainbow 

Truth is, more and more 
developers are using keys. 

And the Sentinel Family is 
the most widely used in the 
world. In fact, over 6,000 



developers use Sentinel from 
Rainbow. Why? They are 
simply the most effective, 
reliable and easy to implement 
keys on the market. 

Learn more about securing 
your software 
and how keys 
provide developers 
with extra value. 

Call for a free copy 
of "The Sentinel 
Guide to Securing 
Software." And see 
just how easy it is to 
install a hardware 
key into your 
application in just 
minutes. Tty it 
with our low cost 
Sentinel 
Evaluation Kit. 

Order one for your 
DOS, OS/2, Windows, 
Macintosh or UNIX based 
application. 

And remember, when 
you need a dongle, you need 
Sentinel—the only dongle 
Don GaU would use. 

European Headquarters 

44 0932-570066 

Pacific Rim/Latin America Headquarters 

714/454-2100 

Distributors located worldwide. 

Call for a distributor near you. 



Securing the future of software 


Some call it a dongle. Those who know, call it Sentinel. 

^.RAINBOW 

T E C N N 0 L 0 6 I E S 

NORTHERN EUROPE CENTRAL EUROPE SOUTHERN EUROPE PACIFIC RIM/LATIN AMERICA 

4 The Forum, Hanworth Lane Oskar-Messter-Strasse 16 2 Allee des Aulnes 9292 Jeronimo Road 

Chertsey, Surrey, KT16 9JX, United Kingdom Postfach 1243, D-8045 Ismaning. Germany 78190 Trappes, France Irvine, California 92718 

tel:44 0932-570066■ fax:44 0932-570743 tel:49 089-961 3051 ■ tax:49089-961 2617 tel:33 l 30504411 ■ fax: 33 1 30506276 tel: 714/454-2100-fax: 714/454-8557 


CALL FOR YOUR FREE GUIDE TO SECURING SOFTWARE 


Circle 154 on Inquiry Card (RESELLERS: 155). 












Compudyne. Latest Technology. Highest 



486DX/33 
Laptop Issue, 
September 1992 



We are to note¬ 
books what 
Gristeltia of 
Skytand wax to 
Pamer anions ; 
the lightest. 





Superstore (NASDAQ symbol; llm j— 

inventors of big volume, deep discounting PC retailing, and the largest chain 
of computer super stores it i the country , Compridyrte manufactures top quality , 
fully-supported computers as available from only the largest PC manufacturers 
at prices typically found only at garage shop done homes. 

Result? We're already one of the largest direct PC companies 
in the country and guarantee that our prices are 
the lowest of any currently adt?ertfoed* 


" Internal 3 1 / 2 " 1.44 MB floppy drive 

* Built-in trackball saves 
carrying a mouse 

* MS/DOS 5,0 and 
Microsoft® Windows 3,1 
installed ready to run 

* Polaris PackRat 4 . 1 ™ Personal 
Information Manager™ 

* External SVGA monitor and 
keyboard support 


* Expansion Station 

* User-installable FAX modem 
and other options 

* Full keyboard—dedicated 
'page up/down\ 'home' 
and end 1 keys 

* Built-in serial ( 2 ) and 
parallel (i) ports 

* FCC Class B certification 


Feast your eyes on "one of the best note¬ 
book values around” (Mobile Office 
7 / 92 X snugly packed into a slim, trim, 

5.5 ib package (including battery). 

All include these nifty features: 
•n"x8.s”xi f 6 ,H 
{yes. only i. 6 ' r thick!) 

* Full 10 ” 64 grayscale brilliant VGA screen 


1 

486DX/3B 

‘'Honorable mention" 
August 1992 


DIAL 
TO SAVE 
DOLLARS 


Notebook 

CPU 

RAM iMBu 

HD (MBs) 

Battery Life (Hrs) 

Price 

1865 X HD 

Intel aoafleSX-2D MHz OjHuhidI 

Last V 0 amodel. B.5 lbs. 

2 Standard. 1 Eirnai 

60 

1.5+ 

<999t 

ttl/nw* 

3WSJW25 

335 5 XL* EMHz Optional 80397SX . 

This y?fl rs' rrortei 5i lbs. 

2 standardise options 

60 

3.5* 

<1,399 

\s2Jm- 

3K5XGZ5 

38GSXL-25 MHz, Optional SQ3B7SX 

2 standard, 4S 6 options 

00 “* 

15+ 

<1,599 

M 1 

3KSL/& 

lirtBi 8038651-25 MHz. 64 K CPU cache 

Advance SLpowsrfflflm'i 

Optional 9COS7SX co-processor 

as above 

so 

15+ 

<1,799 

JSJ/mo' 

486SX / 2$ 

Intel Wm-ft MHi, BnHNn 6K CPU cache 

standard. B&2Q options 

30 

25* 

<1,999 

486DX ,'33 

Intel SMBBDX-33 m , Built-in SK CPU cute 

ns above 

130 

15+ 

<2,899 

$107/tbo" 



ORDERING 

► T BOO-932 COMP (2667) 


international callers dial: 

1-214-702 0055 
24 hour fax: 1-214-702-0300 
Corporate credit and volume terms 
available, 


HOURS OF OPERATION 

► 7am-10pm |CST) Mon.-Fri. and 
9am-5pm{CST) Sat. 

WARRANTIES 

► 30-day, no questions asked, 
return policy.^ 

► 1 year limited warranty. 


SERVICE E SUPPORT 

► Toll-free technical support 

► On-site service for desktopstt and 
overnight replacement for portables, 

► Next-day shipping far most systems. 


1 - 800 - 932 -COMP ( 2667 ) ft With in TDD mites of any Dow Jooes Service Center. - *D«s nor Include Windows 3,1 or mouse. 9 Must be returned "as new" in original package 

ttast years' model. Actual photo not sodwr. ActuaJ WBight B.5 lbs. Trackball not included. Most specs different from mrreni model. 

































Quality, lowest Prices. Guaranteed. 


4 il ]p fr 


Order one of our pre-conffgured sys¬ 
tems or custom-configure your own, 
choosing from a myriad of options. 
All systems include,.. 

* Microsoft® Windows 3.1 
and MS/DOS 5*0 

* Microsoft compatible 
serial mouse 

* 200 watt power supply 

* jop AT-style keyboards 

* FCC Class B certification 


is 


* Built in serial (2), parallel CO and 
game CO ports 

* Artisoft's LANtastic® LAN 

* 8 i/o board slots 

* U/L listing 


Moosorm 

Windows 

Ready'to-Run 


(let Horizontal.. 



for guick easy upgrades. They support 
3 externally accessible 5.25" drive 
bays and 2 internal 3.5" units. 


Get Vertical... 


Our standard desktop systems feature 
aesthetic yet rugged plastic-over-steel 
construction with "one screw”assembly 


For those who prefer the aesthetics 
and footprint of a desktop tower or 
need the added drive capacity for file 
server applications, our mini tower 
offers an astonishing 6 drive capacity; 
4 external plus 1 internal 5.25" and 
t internal 3.5” unit in a mere 8 M x 16” 
desktop footprint for only $too more. 




Options, Options, Options... 


4 


“ 







ii- 


9 Displays: Mono or color VGA; 1024 
and 1280 interlaced or non-inter¬ 
laced; 14" to 20" 

■ Hard Drives: 40; 80; 105; i20; air; 483; 
680 MBs or 1.2 GBs 

* Internal CD-ROM Cine. Groliers 
Encyclopedia, Toolworks, Reference 
Library and PC-SiG) 

* Internal FAX/Modem: 9600 bps 
send/receive fax; 2400 bps modem; 
inc. WinFax and Quicklink Software. 

* And many more! 


COMPUDYNE 


THE LOWEST Oi= THE LOW PRICES. GUARANTEED. 

Prices and specif icatinns sdjject to change wiihtwi name CompntynB Direct 15167 Business Avg., Dallas IX 75244 


Intel 0 " 306 &4G6& she Inter Inside toga are trademarks of Intel Carp 1U /® Trademarks belong to their registered owners. ‘Leasing arranged ihrough Leasing Group. Inc; payments ba.rod an 36 nwnih operand rate 
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If you ran find tt 
PC that meets or 
exceeds our etftiiv- 
o/enf specification , 
hut is ahipping at a 
lower advertised 
price, well match 
the price . 




486SXI25 
Best Buy, 
December 1992 
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NEWS 


WHAT'S NEW • CONNECTIVITY 


Intranetworking 

Hub 

i ntegrating routing/switch¬ 
ing, wiring-concentrator, 
and communicaiions-server 
technologies, the Network 
9000 mtranetworkmg hub lets 
you hot-swap processor mod¬ 
ules, I/O modules, power 
supplies, and even the cool¬ 
ing fans without powering 
down the chassis or disturb¬ 
ing users. In addition, when 
you swap any processor mod¬ 
ule, the hub automatically 
reloads the new module with 
software and reconfigures it. 
The Network 9000 is 
available in five- or 14-slot 
chassis. Both chassis contain 
three Ethernet segments, four 
Token Ring segments, two 
FDD! (Fiber Distributed Data 
Interface) segments* and a 
dedicated management bus. 
Modules available for the 
Network 9000 include high- 
density Ethernet concentra¬ 
tors, local and remote 
bridges/routers, high-density 
terminal servers, and inte¬ 
grated routers/concentrators. 
Price: Five-slot version, 
$2495 and up: 14-slot ver¬ 
sion, $4495. 

Contact: Xyplex, Inc., 
Boxborough, MA, (508) 264- 
9900; fax (508) 264-9930. 
Circle 1289 on Inquiry Cord* 


600-MB Tape 
Backup 

D esigned for networks 
with storage capacities 
of up to 600 MB* the Master/ 
DC 5 7<-inch half-height inter¬ 
nal or external tape drive has 
a data transfer rate of 243 
KBps uncompressed and 
comes with two levels of 
error correction: Read-After- 
Write and ECC (Error Cor¬ 
rection Coding). With the 
drive, you get either Giga- 
Trend's MasterSafe Lite, a 
work slat ion-based backup- 



Xyp lex’s Network 9000 improves network reliability and 
manageability. 


card, the Straight Blue 16/4 
ISA supports remote booting 
but only STP cabling. 

Price: Straight Blue 16/4 MC 
and Straight Blue ISA Pius, 
$545; Straight Blue 16/4 ISA, 
$445. 

Contact: Madge Networks, 
Inc., San Jose, CA, (8(H)) 
876-2343 or (408) 441-1300; 
fax (408)441-1335. 

Circle 1 290 on Inquiry Card* 


Receive and 
Answer E-Mail 


and-restore solution that 
backs up from and restores to 
any file server on the network 
(as well as the host worksta¬ 
tion), or ils MasterSafe NLM 
(NetWare loadable module) 
advanced network backup 
software (for networks that 
have from one to four file 
servers). 

Price: $2250 and up. 
Contact: GigaTrend, Inc., 
Carlsbad* CA, (619) 931- 
9122; fax (619) 931-9959. 

Circle 1293 on Inquiry Cord. 


cc:Mail for Unix 

A n Open Look GUI imple¬ 
mentation of cc:Mail, 
cc:Mail for Unix lets you 
create multimedia messages 
and file attachments in the 
Unix environment and share 
them with other cc:Mail users 
regardless of their computing 
platform. In addition, you can 
store cc:Mail message files 
on any tile server that is ac¬ 
cessible from your Sun 
Sparestat ion through NFS 
(Network File System). 

The package provides 
graphical icons* pull-down 
menus, pop-up dialog hexes, 
pinnable windows, and built- 
in support for SMTP-based 
E-mail systems. You can drag 
and drop files, including 


sound and graphics files, 
from the File Manager into 
any cc:Mail message; send 
and receive faxes within 
cc:Mail; ask for return re¬ 
ceipts: and access the bulletin 
boards shared by all cc:Mail 
users. You can also com¬ 
municate with users of most 
major mainframe and public 
E-mail systems, such as 
PROFS, X.400, and MCI 
Mail. 

Price: Unix Platform Pack, 
$895. 

Contact: Lotus Development 
Corp., Cambridge. MA, (617) 
577-8500; fax (617) 253- 
9150* 

Circle 1 294 on Inquiry Card. 


Token-Ring 
Adapter Cards 

A ll three of Madge Net¬ 
works' new token-ring 
products—the Straight Blue 
16/4 MC Adapter Card, the 
Straight Blue 16/4 ISA Phis 
Adapter Card, and the 
Straight Blue 16/4 ISA 
Adapter Card—can operate 
at 16 or 4 Mbps. Both the 
Straight Blue 16/4 MC (a 16- 
bit Micro Channel architec¬ 
ture bus card) and the 
Straight Blue 16/4 ISA Plus 
(a 16-bit ISA card) support 
shielded twisted-pair cabling, 
unshielded twisted-pair ca¬ 
bling, and remote booting via 
built-in support for remote 
program load. An 8-bit IS A 


A re w r i tten- from - sc rate h 
version of the original 
shareware program, Qmo- 
dem-Pro communications 
software for ihe PC lets you 
receive E-mail messages and, 
regardless of the source, send 
replies to BBSes* E-mail ser¬ 
vices, and fax machines. 

New features include an 
enhanced off-line mail read¬ 
er; mouse support; pull-down 
menus and resizable win¬ 
dows; a spelling checker; up 
to 4095 entries per telephone 
book* with an unlimited num¬ 
ber or books; Class 1 and 2 
send-only fax capability; 
group dialing; and MCI Mail 
and CompuServe E-mail 
gateway support. Qmodcm- 
Pro also supports 125 precon¬ 
figured modems; ZMODEM* 
Kermit* CompuServe B+. 
YMODEM, XMODEM, and 
ASCII internal protocols; up 
to 10 external protocols; and 
Wyse 50* VT220, VT320, 
and TV! 925 terminal emula¬ 
tions. 

Price: $99. 

Contact: Mustang Software, 
Inc.* Bakersfield* CA, (805) 
395-0223; fax (805) 395- 
0713* 

Circle 1291 on Inquiry Card* 
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Ingram Manager 


Fite Edit Transform Filters Arrange Display Special 


ViewSonic 


ViewSonic 6FS 


CorelDRAW! - 0IRDS.CDR 


Yes, it's definitely time you expanded your view to the non-interlaced 
15" ViewSonic 6 FS monitor 

For one thing, you get 36-percent more viewing space than with a 
standard 14" monitor. And, since you can display more information 
on the screen with the larger 15 " flat square screen, this is an ideal 
monitor for Windows, Graphical User Interface (GUI) and desktop 
publishing environments. 

Thanks to the ultra high 72Hz refresh rate with resolution up to 
1,024 x 768, the ViewSonic 6 FS produces the most vivid and precise 
flicker^frec image anywhere. In addition, the non-glare screen 
reduces irritating reflections. 


the display to fit your specific needs. It also is certified to meet strict 
MPR-U Swedish certifications for low emissions, which makes it 
environmentally safe, Ifs a fact- the ViewSonic 6 FS offers special 
features normally available only on larger more expensive monitors. 

Expand your view, not your budget, with the affordable 
15" ViewSonic 6FS monitor. 

ViewSonic® 

20480 E. Business Parkway 
Walnut, CA 91789 

(714) 869-7976 (800) 888-8583 Fax: (714) 869-7958 


For immediate faxed information, call the FaxSonic "hot line" at 

The monitor, compatible with all standard resolutions, features 32 ( 714 ) 869 - 7318 -ifs available 24 hows a day, 

Programmable modes Wl th di gl tal controls to Store and customize Alt products amt brand nura* m ngtend lruknwrits Of thHr response compaziiB. 
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The whole thing weighs only 76 pounds. — 


If 256 colors 
and 

razor- sharp 
resolution can ! 
get your motor 
running, you 
need a new 
motor. 


A s they say, it’s all in the genes. Introducing the 

ThinkPad™ from IBM . The slickest, sleekest little 
number that ever crunched one, A mere seven-and - 
a™ half pounds of brains and beauty dial begs you to 
take it anywhere. And once you own one, that’s exactly 
what you’ll do. 


-Alt this in only 112 " 


Introducing 


ThinkPad 

The top - of-the-line ThinkPad 700C sports a 
screaming 486 SLC" 25 MHz processor. But it’s built for 
comfort too. There’s a surprisingly roomy interior, 
with a full-size, ergonomically designed keyboard. And 
a screen that literally bends over backwards. 

Strategically placed on the keyboard is a little red 
spot (failed theTraekPoint NT It does what a mouse would 
do with a few million more years of evolution. Nothing 
dangles; its part ol the soul of the machine. You can 
operate it with one fingertip. And it lets you think on 
any terrain, even one without any fiat surfaces. 

The ThinkPad’s screen is a thing of almost aching 
beauty. Us 640 X 480 VGA resolution is sharper than 
that of many desktop computers. It displays 256 colors. 
And it s the biggest screen on any notebook. So its very 
easy on the eyes. 

The ThinkPad comes standard with things some 
other notebooks don’t even offer as options. Like 4MB 


‘Depending or usage and configuration ‘*MSRP Dealer prices may vary, tWarranty 
information available from the Personal Systems HelpCenter or an IBM authorized dealer 
7G0T wananty is available in USA and Canada only, t t in Canada, call 1 000 4657998, 
IBM is a registered Irademark and ThinkPad , HelpWare, HelpCenter SIC andTrackPoinl II 
are trademarks ol International Business Machines Corporation. PFtQDlGY is a registered 
trademark o\ Prodigy Services Company. © 1992 ISM Ctxp. 
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Reasons To Buy ThinkPad 

-TrackPipjnt II 
-TFT Color Display 

- IBM 486 SLC Processor 

- Removable Hard file 

-Ex pandability_ 
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The screen 
titts up to 
180" to 
adjust to the 
whtms and 
idiosyncrasies 
of the driver. 
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The ergonomic, full-size keyboard 
travels in style and comfort from the 
first lap to the Iasi, 


of memory upgradable to 16MB* L20MB of hard disk 
space* Pre-installed DOS 5*0 and PRODIGY*" You can 
soup it up with a turbo-charged 486SLC2 50/25 MHz 
processor—just one of the upgrade products IBM 
offers* And the hard disk is 
removable, so it’s easy to 
upgrade and share your 
ThinkPad, not to 
mention die great 
security and virtu¬ 
ally unlimited 
storage. 

ThinkPad blows 
die doors off its 
competition in an 
even more surprising 
arena* Price. Any 
ThinkPad in the 
line will give you more 
for your money—and for 
your psyche—than any other 
notebook. 

If you have questions along the way,ThinkPad 
Models 700C and 700 are supported by HelpWare^ 
an invaluable service package that includes a three-year 
i nternationa I wa rra n tyt 



ThinkPad 

Model 700C 

Model 700 

Processor 

486 SLC/25 MHz 

486 SLC/25 MHz 

Display 

1Q.4 ,r Active Matrix 

256 Color Screen 

9.5* Monochrome Display 

64 Grayscale Screen 

Battery Life* 

2-4 Hours 

3,8-7,5 Hours 

Weight 

7.6 Lbs. with Battery 

6.5 Lbs, with Battery 

Warranty 

3 Years (International) 

3 Years (International) 

Price** 

$4,350 

$2,750 


For more information or an IBM authorized 
dealer near you, call our Personal Systems HelpCenter™ 
24 hours a day, 7 days a week at I 800 772-2227,^ 
Then just park one in your lap and see 
what happens. 


mainframe, 
a Maserati. 
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Allegro CL\ PC \s Garbage Collector automatically manages 
memory allocation, reducing the number of design errors, and 
the Runtime Generator creates compact, faster applications 
for royalty-free delivery. 


CLOS-Based 

Development 

B ased on CLOS (the Com¬ 
mon Lisp Object Sys¬ 
tem), Allegro CL\PC LO is a 
full-featured OOP (object- 
oriented programming) solu¬ 
tion for Windows that lets 
developers design, build, and 
maintain complex applica¬ 
tions. The software's pro¬ 
grammable and extensible 
development tools include an 
editor, a structure editor, an 
inspector, a debugger, a trac¬ 
er, and a stepper and time 
profiler. Allegro CL\PC 1.0 
also features Common 
Graphics, an object-oriented 
layer on top of the Windows 
API, and a DLL interface to 
code written in languages 
such as C and FORTRAN. 
Price: $595, 

Contact: Franz, Inc,, Berke¬ 
ley, CA, (510) 548-36<X>: fax 
(510) 548-8253, 

Circle 1296 on Inquiry Card, 


UUCP for MKS 
Toolkit 

N ew features of MKS 
Toolkit 4.1 include MKS 
UUCP, an awk compiler, 
MKS Make, and Windows 
icons that pul frequently used 
utilities, such as sh, find, 
vi, grep, and awk, just a 
click away. The MKS UUCP 
facilities provide interactive 
mail composition and mail 
reading, a uucp command 
lhat prioritizes requests to 
transfer or receive files, a 
uux command that allows 
command execution from a 
remote machine running 
MKS UUCP, and the ability 
to create custom applications. 

The new awk compiler 
creates freestanding DOS 
programs from a working 
MKS AWK program, so you 
can create and distribute ap¬ 
plications without royalties. 

In addition, you can use these 
applications independently of 
MKS Toolkit and MKS 


AWK. The MKS Make fea¬ 
ture minimizes file mainte¬ 
nance by letting you create a 
recipe for large or small soft¬ 
ware projects. 

Price: $299. 

Contact: Mortice Kern Sys¬ 
tems, Inc., Waterloo, Ontario. 
Canada, (519) 884-2251; fax 
{519)884-8861. 

Circle 1 297 on Inquiry Cord, 


CASE Tools 
for Autocoding 

S AGA, a CASE lool Ibr 
acquiring and processing 
data in a real-time environ¬ 
ment, provides synchronous 
data streams for sate and effi¬ 
cient application coding and 
presents graphics and text 
through block, gate, and logic 
diagrams. SAGA lets you 
capture, check, and imple¬ 
ment your software designs. 

You edit and display infor¬ 
mation at three levels: Hierar¬ 
chy, which displays an over¬ 
all view of the software 
architecture; Network, which 
displays data hierarchy and 
data communication between 
components; and Data-View, 


which displays data types and 
definitions. SAGA coordi¬ 
nates information at each 
level so that changes are Im¬ 
mediately propagated during 
the development process. 

SAGA also provides 70 
ready-to^use components and 
the facility to add further 
components with C code or 
SAGAN own formal lan¬ 
guage. Tn addition, SAGA 
lets you verify completed 
system, subsystem, or com¬ 
ponent designs at any stage 
prior to final code generation. 
Price: About $188,080 
(100,000 French francs). 

Co n tael: Ver i 1 og, To u 1 ou se 
Cedex. France. +33 61 19 29 
39; fax+33 61 40 84 52. 

Circle 1298 on Inquiry Card. 


Prefabricated 
Software Tools 

N ow you can quickly cre¬ 
ate applications from 
prefabricated software com¬ 
ponents using Digitalk's open 
1 angu age-ncu t ral tec hnol ogy 
called PARTS (Parts Assem¬ 
bly and Reuse Tool Set). The 
first product using this tech¬ 
nology. PARTS Workbench 
for OS/2 2,0, consists of a 
catalog of prebuilt compo¬ 


nents, both visual and non- 
visual, and a workbench win¬ 
dow. You create applications 
by dragging parts from the 
catalog into the workbench 
and then “wiring” parts to¬ 
gether by drawing lines be¬ 
tween them. The PARTS 
technology lets you assemble 
and reuse software compo¬ 
nents written in languages 
such as Smalltalk/V or C. 
Price: $ 1995. 

Contact: Digital k, Inc., Los 
Angeles, CA, (310) 645- 
1082; fax (310) 645-1306. 

Circle 1299 on Inquiry Card. 


Port Windows 
Applications 

W NDX Portable Devel- 
Gpmem Tools 2.0 com¬ 
bines WNDX run-time li¬ 
braries and resource creation 
tools that let you create GUIs 
that transport in as little time 
as it takes to recompile and 
relink to other popular plat¬ 
forms. The company says the 
lools let you build Windows 
applicaiions that are portable 
to popular graphical operat¬ 
ing systems (i.e., Mac, 
OSF/Motif, Open Look, 
OS/2, and DOS) with no loss 
of performance. 

The WNDX portable GUI 
run-time libraries provide a 
single consistent API of more 
than 1000 functions and at¬ 
tributes for any language w r ith 
a C-style interface. The pack¬ 
age's WNDX Opus, an ob¬ 
jected-oriented GUI design 
tool, makes developing GUI 
resources (i.e., dialog boxes, 
menus, icons, cursors, pat¬ 
terns, color palettes, and 
strings) as easy as “pick and 
drop.” 

Price: $695. 

Contact: The WNDX Corp. t 
Calgary, Alberta, Canada, 
(403) 244-0995; fax (403) 
244-1039. 

Circle 1300 on Inquiry Card. 
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iaima Database Manager was the database of choice in the 
irst Annual Windows World Open, The competition featured in- 
ive custom applications built with Windows development 
Three of the seven winners, and two of the finalists, used 
na Database Manager to solve their critical application needs, 

: or professional developers like yourself, Raima products offer: 

• High performance; unmatched application speed, 

• Portability: runs on DOS, Windows* OS/2, UNIX, VMS* QNX 

• Royalty-fret distribution: increase your profits. 

• Source-code availability: total programming flexibility, 

• Affordable pricing; starting at just $395; 

• Language support: ANSI C C++, and Visual Bask, 


Listen to what some of our customers say about our products: 

“No other products matched Raima for the price/ 1 




james Lisiak, developer, Qievron 

Raima provided tis with speed, flexibility, and royalty-free dis¬ 
tribution which allowed us to meet and exceed our customers' needs/' 
Dave Cooper, developer, Atlantic Research Corp, 
(subcontractor, Naval Electronic Systems Engineering Activity) 

"Database Manager gave us theedge we needed to handle large 
amounts of data quickly and efficiently within Microsoft Windows J r 
Kelly Patrick, developer, PHH Fantus 

If you're looking for an award-winning application development 
tool, give us a call. And discover the Raima advantage. 


=taima Database Manager iitk high-periormitnc ?dbms 
=taima Object Manager jiie object Sfarag# ciass Uhruty 

Corporation - 1KQ5/NW Sammamish Rd. Suite 200 WA93027 1206)557-0200 '+ate (206)557*: 
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HP Vectra 486N Specifications 

* 32'bit Intel SX, DX and DX2 processors at 25,33,50 and 66 MHz 

* 4 MR RAM, expandable to 48 MR 

* Local bus integrated Ultra VGA 1 Video with graphics accelerators 

■ 85-430 MB hard drive 

* 3.5" floppy drive 

■ Three 16-bit expansion slots 

* RDM-based internal diagnostic and system guide 

* Integrated Flash RIOS and boot-RGM 

* Multilevel hardware security 

* Chip-upgradable 

'Suggested U.5. list prices for HEP 4S&26N mwJ JIP48S/33N Mode] J PCs, Monitor run induikxi Microsoft is a US. register^ mulemarit of Microsoft Corporation. TOncWa 3.1 Is a product of Mirtwoft 
Corporation. The Intel Inside logo is a IT. S. tmriem&rit of Intel Cmpturatlor l. C 1662 Hewlett- RarkHirl Company PPG-666 







Now we’re calling the shots. 


Those cheap PCs don't stand a 
chance, Hewlett-Packard has intro¬ 
duced 486 models starting at under 
$1,200? With prices of our entire line 
of HP486 and 386 PCs down as much 
as 42% in the last 9 months. 

But our low prices have not come at 
the expense of quality, performance 
or the features you want* 

Tb scream through those high- 
powered Microsoft* Windows and 
CAD projects, our revolutionary 
local-bus technology and fast graphics 
accelerators really fly. And, with 


true multivendor compatibility 
HP PCs fit easily into your computer 
environment, 

WeVe also made big advances on the 
networking front. Many models come 
with preinstalled network interface 
cards and boot-ROMs. And, of course, 
HP PCs are fully tested and certified 
with all the m^jor NOSes. 

Our security features are so conveni¬ 
ent your people will actually use them. 
And our 486 desktop PCs are chip- 
upgradable. So you can count on 
always having the latest and greatest 


All this for as little as $1,2001 And for 
a few hundred dollars more, we’ll throw 
in a hand drive with preinstalled DOS 
5.0, Windows 3.1 and a mouse. 

Tb be a winner in the price wars, 
call 1- 800-7 52 -0900, Ext 7094 for 
your nearest HP PC dealer. Or call 
1-800-964-1602 for immediate 
details. Then start calling the shots. 


Thp% HE WLETT 
mLftM PACKARD 



WHAT'S NEW 


NEWS 


• BUSINESS SOFTWARE 


Proposed Route to the Indies 


A new route to the Indies 
will bring: 

Wore trade 
Now land 

Increased revenue 

Westward route is: 



Microsoft PowerPoint 3.0 for the Mac comes with a Freeform 
tool for combining polygons and free hand drawing in one 
object; drawing manipulation tools; a toolbar; and 24 
adjustable shapes fo r creating diagrams. 


PowerPoint 3.0 
for the Mac 

M icrosoft PowerPoint 34) 
for the Mac integrates 
word processing, outlining, 
graphing, drawing, and pre¬ 
sentation management tools. 
You can produce presenta¬ 
tions that include 35mm 
slides, overhead transparen¬ 
cies, speaker's notes, audi¬ 
ence handouts, and electronic 
slide shows. Version 3d) for 
the Mac also has menus, 
commands, and keyboard 
equivalents consistent with 
PowerPoint 3,0 for Windows, 
so you can share files be¬ 
tween them and run cross- 
platform presentations. 

Features include 160 tem¬ 
plates; the Slide Master, 
which provides visual consis¬ 
tency and format control; 84 
graphing styles; automatic 
build slides with flying bul¬ 
lets, transition effects, on¬ 
screen notation, sound, and 
video; 35 PostScript fonts; 
over 500 pieces of full-color 
clip art; graphics importing; 
and 5000 professionally de¬ 
signed color schemes. The 
Slide Sorter lets you view 
miniatures of all your slides, 
copy and paste between pre¬ 
sentations, and rearrange 
your slides. 

Price: $495. 

Contact: Microsoft Corp., 
Redmond, WA, (206) 882- 
8080; fax (206) 936-7329. 

Circle 1302 on Inquiry Card. 


Productivity for X 
Window System 

G lobalView for X gives 
Unix workstation users 
in the X Window System en¬ 
vironment the ability to cre¬ 
ate, manage, retrieve, share, 
and distribute documents. 
You can also share Global- 
View documents via Sun's 


NFS (Network File System) 
or distribute them via stan¬ 
dard Unix mail. 

You can create and inte¬ 
grate text, graphics, and ta¬ 
bles into a single document 
using creation tools such as 
color, style sheets, redlining, 
a thesaurus, a spelling check¬ 
er, equations, footnotes, and 
long-document options, 
GlobalView for X also in¬ 
cludes file filters for import* 
ing and exporting 20 popular 
PC, Mac, and Unix worksta¬ 
tion file formats. To extend 
the functions of GlobalView 
for X, XSoft offers six addi¬ 
tional software modules. 
Price: Floating license with 
all file filters and one option¬ 
al software module, $1495; 
add it i on a ] so ft w are mod u 1 e s, 
$495 each. 

Contact: XSoft, Palo Alto, 
CA t (415) 424-0HI; fax 
(415)813-7162. 
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Manufacturing 
Control Software 

earn One provides full 
control over manufactur¬ 
ing operations, customer or¬ 
ders, scheduling, inventory, 
vendors, and warehousing. It 
lets you control 100 million 
individual product structures, 
2 billion customer records, 2 


billion processes per product, 
and 100 million product 
levels, all on a DOS PC, 
Eclipse Software also oi- 
fers Team One Lite, a single- 
user version that limits the 
maximum number of inven¬ 
tory items to 10,000 and the 
number of products and sub¬ 
assemblies to 250 items. 
Price: Team One, about 
$3000; Team One Lite, about 
$ 1200 . 

Contact: Eclipse Software, 
Lakewood, CO, (303) 238- 
9431; fax (303) 238-9720, 
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A Pinboard on 
Your PC 

A business planning tool 
for the PC, MapBase 
combines a simulated pin¬ 
board with databases, spread¬ 
sheets, and detailed maps. 
The software also includes 
tools for defining and manag¬ 
ing territories, calculating 
drive-time zones and catch¬ 
ment areas, analyzing data, 
adding pictures and graphics, 
and producing graphs, charts, 
and maps for presentations, 
reports, and slide shows, A 
but It-i n dB ase-co m pat i ble 


database lets you edit, 
browse, calculate, replace, 
sort, and search. 

MapBase uses a digital 
map of Great Britain that in¬ 
cludes more than 67,000 road 
miles; 33,000 places; post¬ 
code sectors; telephone 
codes; national, county, and 
district administration bound¬ 
aries; and population data. It 
is also available w ith maps of 
Germany, Benelux, France, 
Europe, and the U.S. 

Price: About $758 (£495). 
Contact: NextBa.se, Ltd,, 
Famham, Surrey, U.K., +44 
784 421422; fax+44 784 
420072. 
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Windows Contact 
Management 

T he Windows version of 
the Maximizer contact 
management package pro¬ 
vides priority tasking; four- 
view sehedulable calendars 
with conflict notification and 
alarms; daia-entry tables; 
templates for creating letters, 
fax forms, invoices, and re¬ 
ports: fax transmission to one 
person or the entire database; 
database search and list-ma¬ 
nipulation capabilities; and a 
separate editor for multitask¬ 
ing editing and printing. The 
software’s to-do Hot list lets 
you prioritize tasks and mark 
them as completed. You can 
sort the Hotlist by date, lime, 
priority, client, task, or com¬ 
pletion status. 

Maximizer for Windows 
automatically logs call results 
in the client’s notes as a file 
containing the name and 
phone number of the person 
called, the date/time, the sub¬ 
ject, personal notes, appoint¬ 
ments, and any changes in 
database categories. 

Price: $249. 

Contact: Richmond Tech¬ 
nologies & Software, Inc., 
Burnaby, BC, Canada, (604) 
299-2121; fax (604) 299- 
6743. 
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Plug and Play Tape Backup. 




Now, tape backup is 
easier than even 
Unpack Trakker and 
plug it into your 
computer's parallel 
printer port. That’s it. 
No assembly, no installation, no 
problem. Trakker goes anywhere. It’s 
light and compact, the ideal solution for 
backing up notebooks and laptops. And 
Trakker can back up unattended, so you 
can go anywhere, too. 



Go Play. 


Trakker is available in two models. 
At $448, Trakker 120 (120 MB capacity, 
using data compression) is the price 
leader. And Trakker 250 (250 MB 
capacity using data compression) is the 
fastest in its class at up to 8 MB/minute. 
Both give you QIC Industry Standard 
Recording Format, as well as Novell" 
and LANtastic certification. 

For more information, please call 


1 - 800 - 451-0897 

ext. 1667 today. 


Trakker 


Bacbjj so simpEe iVs admiced T 


Mini rinr.i earirid%f fohlfepgrauh . O } 992 Cniiftmiti AfcjtJtm Jwftjuu- Ini'. All ri$hL<: resen-rd. Jam Ik*. Trakker and 
Colorado are frtsdrnwrks of Colorado Memory System^ lor. All other trademarks ore property of ihmr respective mqpowa 
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August 1992 
Toshiba T4400SXC 


The PC Magazines 
Editors’ Choice Award 
is just one of the many 
awards our highly ac¬ 
claimed T4400SXC 
has captured. 



The new T4400C is 
available with a blaz¬ 
ing 25 MHz 486DX 
processor. 



With our T4400C, 
you have a choice of 
either a 200MB or 
I20MB hard drive. 



Our T4400 series 
features our MaxTime 
power management 
system chat gets the 
maximum out of every 
battery charge. 


Immediately after capturing the “Editors* 
Choice” award from PC Magazine for our 
T4400SXC, we asked our engineers to better it. 

They responded with the T4400C. A 
notebook that redefines what is possible in 486 
color technology. 

Take for example its TFT LCD active ma¬ 
trix color screen. Vik pioneered this technology 
and now we’ve advanced it even further by en¬ 
larging the screen to a full 9.5 inches. 
Amazingly, it provides an eyeball-popping 256 
simultaneous colors at 640 x 480 resolution 
from a palette of 185,193 colors, making it the 
best TFT color display on the market. 

If you think that’s impressive, check what’s 
under the hood. You’ll find a choice of either a 
blistering new 25 MHz 486DX processor with a 
massive 200MB hard drive or the renowned 
25 MHz 486SX with a 120MB hard drive. And 
both offer 4MB RAM expandable to 20MB. 

Of course, if your needs are more modest, 
we offer a T4400SX with a large 9.5 M mono¬ 
chrome LCD screen, a not-so-modest 25 MHz 
486SX microprocessor and 120MB hard drive. 

Our engineers even extended battery life. 
By offering such MaxTime™ power management 
features as automatic display and hard drive shut 
down, AutoResume and AutoSave. 

To test-drive the T4400C yourself, feel 
free to call the number below for the location of 
your nearest Toshiba dealer. 

Our operators don’t like resting either. 

In Touch With Tomorrow. 

TOSHIBA 

1-800-457-7777 


€> 1992 loshiba America Information Systems, Inc. All products indicated by trademark symbols arc trademarked 
and/or registered by their respective manufacturers. 


Circle 178 on Inquiry Card. 


















NEWS 


WHAT'S NEW • S C I E N C E / E N G I N E E R I N G SOFTWARE 



In a typical time-series analysis session, a BBN/Probe 
graphics window can show spectral plots, real-time displays, 
color thresholding, and interactively labeled time plots. 


BBN/Probe 
for Unix 

T he Unix version of 
BBN/Probe provides in¬ 
teractive data reduction and 
analysis capabilities on Sun 
Microsystems and DEC 
workstations. BBN/Probe 3.0 
gives you direct access to 
complicated and nonstandard 
data sources without refor¬ 
matting and provides an in¬ 
teractive environment that 
lets you perform sophisticat¬ 
ed analysis and graphing. The 
interface also provides a 
means to create real-time dis¬ 
plays of data streams for 
monitoring critical parame¬ 
ters of a test. 

The software’s high-level 
structured programming lan¬ 
guage lets you create proce¬ 
dures to perform repetitive 
analyses, produce quick-look 
reports, and automate entire 
applications. With BBN/ 
Probe’s Flexible File Server, 
you can directly access the 
data in its original pulse-code 
modulation frame format 
without having to reformat 
data into standardized files. 

In addition, the Data Dictio¬ 
nary helps you unpack vari¬ 
ous standard and nonstan¬ 
dard data formats. 

Price: $13,(XX) and up. 
Contact: BBN Systems & 
Technologies, Cambridge, 
MA, (617) 873-2559; fax 
(617) 873-3776. 
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CAD Software for 
Surveyors 

A vailable for Windows 
and the Mac, Pythagoras 
2.0 is a CAD program for 
professionals involved in 
road engineering and land 
measurement and manage¬ 
ment. The software integrates 
specialized calculating and 


drawing functions with the 
ability to read field memory 
data, generate nearly Final¬ 
ized drawings, and import 
and export various file for¬ 
mats. 

The package includes se¬ 
lectable, multiuser, and fixed- 
page coordinates; dynamic 
calculation of intersections 
and elevations; parallel and 
perpendicular lines; arcs and 
circles; and snapping to tan¬ 
gential points of arcs and 
lines. Calculation functions 
include intersection, three- 
point resection, traverse, and 
transformation. 

A control panel shows 
you the current layer, coordi¬ 
nates, and coordinate system. 
Other features include a tool¬ 
box; undo and redo; and 
zoom in multiple levels, 
zoom out. actual size, and fit 
in window. 

Price: Mac version, about 
$30,350 (98,000 Belgian 
francs); Windows version, 
about $36,544 (118,000 BF); 
optional modules for reading 
field memory data, about 
$34,067(110,000 BF). 
Contact: ADW Software 
B.V.B.A., Vosselaar, Bel¬ 
gium, +32 14 61 32 70; fax 
+32 14 61 82 15. 
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Visual Data 
Analysis on a PC 

ADisp/Pro-32 is a 32-bit 
version of DSP Develop¬ 
ment’s general-purpose pro¬ 
ductivity software for scien¬ 
tists and engineers. The 
package, for 386 and 486 PCs 
running under Windows 3.x, 
uses native 32-bit instructions 
to address up to 64 MB of on¬ 
board memory for processing 
large datasets. 

This data analysis and dis¬ 
play package also includes 
hundreds of data reduction, 
mathematical, statistical, 
Fourier transform, peak anal¬ 
ysis, and graphical tools; 
mouse-controlled 3-D plot ro¬ 
tation; user-specified rotation 
angles; commands for 
adding, removing, and ar¬ 
ranging windows; and new 
functions lor saving and load¬ 
ing worksheets. 

Price: $1895 and up. 
Contact: DSP Development 
Corp., Cambridge, MA, (617) 
577-1133; fax (617) 577- 
8211. 
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Predictive 

Modeling 

M ode I Ware Professional 
is the professional ver¬ 
sion of TeraNefs predictive 
modeling software package 
for DOS. It features a new 
Drivers tool, which automati¬ 
cally selects the best group of 
predictor variables for a user- 
specified dependent variable, 
and a new Patch tool, which 
fills in missing values for a 
given data set. 

The package also includes 
tools that normalize data, 
smooth data, randomly parti¬ 
tion data files, and provide 
descriptive statistics for a 
data file. In addition, the core 
modeling algorithm has been 
enhanced to handle extremely 
large training files. 

Price: $1495. 

Contact: TeraNet IA, Inc., 
Nanaimo, BC, Canada, (8(H)) 
663-8611 or (604) 754-4223; 
fax (604) 754-2388. 
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32-bit Schematic 
Design Tools 

S chematic Design Tools 
386+ is a set of tools for 
designing schematics for 
printed circuit boards, field- 
programmable gale arrays, 
and programmable logic 
devices. It provides virtually 
unlimited design capacity, 
increased netlisting perfor¬ 
mance, and larger graphics 
part size on 386- and 486- 
based platforms. 

OrCAD has removed the 
640-KB DOS memory barrier 
by using extended rather than 
expanded memory. Using ex¬ 
tended memory also results in 
smooth memory management 
and lets you load more li¬ 
braries in RAM without com¬ 
promising design capacity. 
Price: $895. 

Contact: OrCAD, Hillsboro, 
OR, (503) 690-9881; fax 
(503)690-9891. 
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Microsoft BaUPoint is 
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four different angles. 



BaUPoint* mouse raises your comfort level several degrees. 
And its easy-to-see cursor lowers your frustration level just as 
much. The point being, if you use the Wmdows'operating system 
on a laptop, BaUPoint makes your work even easier. So call us at 
(800) 426-9400 to find out how 
to get one. Because next to this 
mouse, others are hard to handle. Making it easier 

© 1992 Microsoft Corporation. All rights resenvd. Printed in the USA. In the SO United States, call (800) 426-9400. Outside the 50 United States, call (206) 936-8661. 
Cust/mters m Canada, call (800) 563-9048. Microsoft and BallPtnnt are registered trademarks and Windows is a trademark of Microsoft Corporation. 





Shift all of your sof 


Introducing Intel 
OverDrive Processors 
for your i486 DX PC. 

Would you like to visibly increase 
the speed of all your applications? 
Then it’s time you shift your i486 
DX or SX system into high gear. 
Using Intel’s ingenious “speed 


doubling” technology, an OverDrive 
Processor gives you plenty of added 
power—up to a 70% performance 
boost systemwide. 

And that power will benefit 
every application you run on DOS, 
OS/2! Windows! or UNIX—from 
AutoCAD 1 ' to WordPerfect'" and 


i486 IM DX System Performance 



Seconds 


■&I992 Intel Corporation ^ All products arc trademarks of their respective companies. 

tin eases where then; is no OverDrive Processor socket. Intel recommends installation by a qualified technician. 










vane into 



over 50,(XX) applications in 
between. 

It’s easy to install an 
OverDrive Processor. Just 
plug the single-chip upgrade 
into the vacant OverDrive 
Processor socket' and you’re ready 
to go. Faster. 


WE MAKE 
COMPUTERS 
WORK 
HARDER. 


Find out more. Ask tor exL 22H 

1-800-538-3373 


So to rev up your i486 
system and keep up to speed 
on all the latest software 
developments, you need the 
future of PC upgradability: 
Intel OverDrive Processors. 
To find out which OverDrive 
Processor is right for your system or 
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to locate your nearest dealer, call 
1-800-538-3373, ext. 228. Because 
when it comes to running software, 
there’s only one gear. High. 

intel. 








NEWS 


WHAT'S NEW • OTHER SOFTWARE 



PixelFX 2,0 Unix products let you scan, convert, manipulate, 
and print line art, gray-scale t and true-color images. 


Unix-Based Image 
Management 

he PixelFX 2.0 family of 
image management soft* 
ware products for Unix sys¬ 
tems includes five packages: 
PixelScan, PixelView, Pixel- 
Edit, PixelOCR, and Pixel- 
Print. Each features a common 
Motif-based user interface, 
which allows multiple win¬ 
dows to use different toolkits 
interactively and simultane¬ 
ously; photo retouching and 
image manipulation; and sup¬ 
port for major import and ex¬ 
port file formats, 

PixeLScan interfaces to 
popular scanners and lets you 
capture line art, gray-scale, 
and true-color images. With 
PixelView, you can format 
and display image data and 
convert images from one for¬ 
mat to another. PixelEdit in¬ 
cludes Pixel Brush for image 
editing and photo retouching 
and Pixel Image for manipu¬ 
lating images in multiple 
windows. With PixelPrinPs 
Visual Printing interface, you 
get page preview and support 
for RGB to CYMK conver¬ 
sions. PixelOCR is an option¬ 
al module that lets you con¬ 
vert scanned copy to text. 
Price: $1595. 

Contact; Menialix, Inc., 
Plano, TX, (214) 423-9377; 
lax (214) 423-1145, 
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Antivirus Toolkits 

S &.$ International offers 
Windows and OS/2 ver¬ 
sions of Dr. Solomon's Anti- 
Virus Toolkit that feature a 
faster engine, more efficient 
memory usage, and a new 
user interface. The packages 
can detect, identify, and deal 
with 2200 viruses* 

The user interface lets you 
select the right operational 
level for your requirements: 
The checksum facility pro¬ 
vides four levels of security 
and a new memory-resident 


check summer. Certify, that 
allows program checking on 
the fly. The memory-resident 
scanner, VimsGuard, now in¬ 
cludes support for the Ex¬ 
tended Memory Specification 
to improve operational speed 
on systems with more than I 
MB of RAM. 

Price: Windows version with 
quarterly upgrade, about 
$192 (£125); with monthly 
upgrade, about $330 (£215); 
OS/2 version with quarterly 
upgrade, about $229 (£149): 
with monthly upgrade, about 
$406 (£265). 

Contact: S&S International, 
Ltd,, Hertfordshire, U.K,, +44 
442 877877; fax +44 442 
877882. 

Circle 1313 on Inquiry Card. 


New Version 
of SuperPrint 

Z enographics offers two 
new versions of its Su¬ 
perPrint software utility that 
speeds and enhances Win¬ 
dows printing, SuperPrint 3.0 


features Zenographics’ new 
SuperRIP 32-bit Windows 
driver, and SuperPrint 3.0 
with ZScript features the Su¬ 
perRIP drivers and a 32-bit 
PostScript interpreter. 

SuperPrint 3,0 offers 
SuperText, SuperPrint’s type 
manager that scales typeface 
outlines from major type 
foundries to screen or printer, 
and SuperQueue, Super- 
Print’s fast replacement for 
the Windows Print Manager. 
ZScript translates PostScript 
into the GDI (Graphical De¬ 
vice Interface) environment 
and turns any SuperPrint-sup¬ 
ported printer into an ultra- 
fast PostScript printer. You 
can view your PostScript out¬ 
put in a window, copy it to 
the Clipboard via a scalable 
GDI Metafile, or print it via 
the 32-bit SuperRIP drivers. 
Price: $149; with ZScript, 
$295. 

Contact: Zenographics, 
Irvine, CA, (908 ) 577-8303; 
fax (908) 303-9594. 
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Double Your Disk 
Capacity 

S uperStor Pro 2 increases 
your PC's disk capacity 
and adds Windows-based 
utilities that improve usabiL 
ity. Version 2 includes JPEG 
image compression and also 
features password protection, 
an integral disk cache, ex¬ 
tended memory support, and 
enhancements to Addstor’s 
proprietary Universal Data 
Exchange technology, 
SuperStor Pro 2 compress¬ 
es data automatically as it is 
stored and decompresses it 
when you retrieve it. Com¬ 
pression and decompression 
occur in real time at the 
record level, eliminating the 
need to compress or decom¬ 
press an entire file before you 
can retrieve or write data. 
Price: $99.95. 

Contact: Addstor, Inc., 
Menlo Park, CA, (800) 732- 
3133 or (415) 688-0470; fax 
{415)688-0466. 
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Information 

Management 

R ecollect is a Windows 
desktop information 
management tool that gives 
you quick access to color and 
black-and-white photos. Its 
software-only image-com¬ 
pression features let you easi¬ 
ly store and retrieve images. 

You store information in 
Recollect by scanning pages 
or by importing files. Recol¬ 
lect converts scanned pages 
that contain text sections into 
ASCII format and then auto¬ 
matically processes the text 
with its buill-m autoindexing. 
Once the information is 
stored, you can search 
through documents using 
free-form search capability. 
Price: $795. 

Contact: Rebus Technology, 
Inc., Auburn, CA, (916) 888- 
6452; fax (916) 885-0388, 
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We all use utilities like spelling and grammar-checkers, 
but most of them have tunnel-vision. They spot some 
mistakes, but remain blind to others. They can waste time 
by stopping at abbreviations, unusual names, and 
postcodes, and they rarely help when you’re really 
struggling to find the word you want. When you need to 
stretch your writing to match the power of your 
imagination, Oxford University Press has solutions which 
make the sky your limit! 

You can now buy one of the world’s best-selling 
dictionaries, the Concise Oxford Dictionary, as a pop-up 
utility for use on PCs and Maes for 
only £49,95* It’s incredibly easy to 
use, and gives you access to 
120,000 entries and 190,000 
definitions of words and phrases 
quickly, right there on your 
screen. Because it’s from Oxford 
University Press, you can be 
confident that we've got the 
right spelling, the concise 
definition, and the correct 


abbreviation you need. You can search directly on words 
in your document, browse the dictionary; import sections 
into your work, and if you can’t quite remember the 
word you want, wildcard searches will find it within 
seconds. 

When you're looking for synonyms, try a real 
thesaurus for only £49.95* The Oxford Thesaurus runs 
under the same shell as the Concise Oxford Dictionary, so it 
won't take up too much RAM on your PC or Mac, Instead 
of a limited selection of alternative words, we'll give you a 
choice of 275,000, Example sentences will show you if the 
word you want will fit into the 
context of your writing, so you can 
be as poetic or as business-like as 
you want. 

So, when you’re tired of the 
limitations of your usual utilities, 
call Janet Caldwell on +44 (0)865 
267979, or fax on +44 (0)865 
56646. She'll give you all the 
details you need, and can also 
take your order. 



Telephone: +44 (0) 865 267979, 
and get the word on our words. 
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Add-ln/Add On 

ATI Graphics Ultra Pro 2MB 545 

DigichannEl PC Import , 375 

Faftrenhetf 1280- 1MB.295 

Scanman 256.275 

Matrox Hiper VGA.525 

Mil&jmi CD-ROM Kit.230 

Mouse with, Windows 3. t , 700 

Multimedia Upgrade Kit . , , . 555 

Mylex GLE9U.340 

Myle* GXE02QQ. . . 1050 

NECaWSatety.575 

Paradise Win Accelerator . . . .160 

Proaudio Spectrum 16. 200 

Prodesigner MS 1MB.185 

SoundblasterPro.195 

Stealth VRAM Hicdor.230 

Truevision 1024/32 . 1500 

Volante ATlODO/ATl 200 720/1200 

Wlnsprint 400 ...... . 1500 

CAD & Graphics 


ALR 



20,000 Items 
Price Diskette 

Shipped vvitfi.arcter 


Networking 

3COM Etherlink HI 5*ack .600 

3COM Multicpmact base unit . . 900 
Arcserve 250 user . . 1150 


Computers 


Autotad Rftl 11 HZ . 

Cate amp Digffizef/Ptalter 
Corel Draw upgrade 
Design CAD 20/30 . . . 
Draft* CAD for Windows . 
Microtek 600G/600Z . 
Numonic s Graphic Master 
OmniPage Pro Win . .. 

Summasketch . , . 
Xerox GS+ Scanner AT . 


, CALL 

. . CALL 
. 220 
175/240 
.430 

7S5/1350 

CALL 

.619 
CALL 
1360 


Chips & Memory 

4JJ Upgrades - ALR, AST, Apple, 
Compaq, D£C, Epson, Hft IBM, 
Silicon Gr, Sun, Toshiba 

387SX-2D/25 ..63 

387DX ■ 33/4D.SO 

4860X 33/2 66. CALL 

SIMM 1WB/4MB 7Qns . . 30/120 

ALL CHIPS AND SIMMS . . CALL 

HP Laser 2MV4M6. • 120/200 


, CALL 
. CALL 
. CAUL 
.CAUL 
. CALL 
.CALL 

NEC.CALL 

ALL LAPTOPS AVAILABLE 

Controllers 

Adaptec 1542BK/1740 . . 260/460 
DPT Smartcache EI5tySCSl . . 575 

IDE caching with 4.5M0 . . . .550 

Mylex ElSA/SCSf cache .... 660 

Uiirastor d£ cache . . . 200 

Ultrastof EISA/SCSI cache 450 


Database 

Clarion Pto Developer 
Clipper 5.01 

Dataease4,5 . , , . 

DBase fV/Deveiopers 
Fcwpro SingleAAN 

Oracle V6. 

Paradox 4.0Upgrade 
Rbase 4 ...... 

Swerbase 4 for Windows 


. . .450 
, . 480 

. , .525 
469/S39 
469/565 
1100 
ISO 
... 465 
460 


Windows Accelerator S3 Hicotor 80mhz . . .$235 
P2000 Accelerator Truecolor IBM color. t , . $240 


Disk Drives 

Quantum 42M0 12-pack , . , . 2000 

Conner/Maxtnr 60MB.195 

Conner/MartW BOMS.210 

Coniw/Maxtor 120MB . . . 290 

Quantum 123MB I5m&.360 

Conner 3 70MB. 340 

Maxtor 213MB. 390 

Quantum 245MB ...... 650 

Connor/Maxtor 340 ... - 705 
Fujitsu 425MB ..966 

Conner 543MB.965 

Maxtor 675MB .... 1125 

Micropoiis 668MB 1340 

Toshiba 8 BOMB SCSI 3- 5" 1200 

Maxtor L. 2/1.7GB . 1400/1870 
%quesl 44/3DM8 CALL 

Pinnacle 190S AT.1830 

CDfiOM ■ Optical - WORM CALL 

Modem/FAX 

Modem 2400 internal.55 

FAX 9600 4 Modem 2400 85 

Hayes Ultra 14.4.CALL 

Intel Satisfaxburt 400 ... 450 
Pocket FAX96/MtMJem24 , 150 

SupraFaxmodem 14.4/96 Extl . .300 


Software 


Desqview 2.2/386A . 75/130/150 

MS DOS 3-3/4.01/5-0 . 40 

I0M OS/2 2.0.128 

IBM OS/2 Extensions 2.0 . 128 

XEtWUNIX. CALL 

Winds** 3.1 Upgrade .... 56 

Windows NT.CALL 

ALL SOFTWARE VE HAVE EVEHVTHUG! 

Tape Backup 

Colorado 250MB 250 

HP DAT Tape Backup 
2/5GB 1225/1370 

lrwinAl2D/A25Q 1B5/245 

Irwin A25QEP . . 645 

Software for DOS/UNIX/LAN 


AST 5251-11 Enh Plus 
□Link Pocket Ethernet 
Everex Ethernet 8/16 
Faxit LAN unlimited . . 

IBM 3270 Uud/New . 
IBM 5250 AT/WC . 

IBM TR 16/4 used/rww 

Inlei EtherExpress 20-pak 
IRMA 3. 


Mylex EISA Ethernet 

NE-2000'Stack 

NE-210O. 

NE-2/32.. 

NE-3200 EISA .... 
Novell Netware , . 

Slwa htetmodem 9600 . 


515 
225 
. 87/135 
... 650 
225/410 
... 496 
460/590 
. . 2230 
. . , 435 
. . 485 
. 309 

. . 620 
, . . 155 
. . 620 
- r 665 
, CALL 
1020 


SMC Ether card Elite 1G 6 pack 7 30 

Elite MC.216 

Elite 32 . . . 650 

Syroplics Concentrator 2800 . 690 

Thomas Conrad 16-bit fiber card . 735 

8wt fiber hub ..1550 

USED IBM IlLOWt! 


USR V,32/V.42lnt/Ext , 
USR Dual 16,0 lnVE.nl . 


555/555 

765/795 


Upgradable Mother Boards forlBM-ATand Compaq 286,286e 


Quantity & Dealer Discounts 

PHONE: (415) 861-8330 
Espanol (415) 861-8376 
FAX: (415) 861-8380 
C-Serve 76360,3624 

Computer Quick, 165 ■ 8th Street, Mo. 309 
San Francisco, CA 94103, USA 


YOUR BEST CO NTAC T IN NORTH AMERICA 


Real-Time Multitasking 

for Microsoft C, Borland C, Turbo Pascal 


32 Bits! 


Develop Real-Time Multitasking Applications with RTKemef! 

HTKernel is a professional, high-performance real-time multitasking kernel. It runs 
under MS-DOS and supports Microsoft C, Borland C++, Turbo Pascal, and Stony Brook 
Pascal + , FfTKemel is a library you can link to your application. It lets you run several 
(unctions / procedures as parallel tasks. RTKemef offers these advanced features: 


■ pre-emptive, event* / totemjpt-driven 
scheduling 

• number of tasks only limited by RAM 

■ task-switch time ot approx. 6 psecs 
on a 33-MHz 486 

* speed independent of ih« number ol tasks 

■ use up to 64 priorities (changeable at 
run-time) to control your tasks 

* lime-slicing can be aerated 

♦ programmable timer interrupt rate 

♦ intertask communications using sema¬ 
phores, mailboxes, and message-passing 

* call DOS without n&’enirance problems 

- activate tasks out ol interrupt handlers 

- interrupt handlers lor keyboard and COM 
ports Included with source code 

■ supports math coprocessor and emulaiar 


* resident multi-tasking applications (TSRs) 

- keyboard, harddisk, floppy disk idle times 
usable by other tasks 

t runs under MS-DOS 3.0 to 5.0, Dfl-DOS. 
Novell, etc.,, or withoul operating system 

- RQMable 

* supports CodeView and Turbo Debugger 

New Fee lores of Version 3.0: 

■ supports 36 COM ports (and NS t 6550) 

' tost, itoer-nelwork communication using 

Novell's IPX services 

* runs Windows or DOS Extenders as a task 

* programmable interrupt priorities 

* lull source code available 

■ no run-time royalties 

* free technical support by phone or tax 


RTKemef C (MSG 6.07.0, BC 1 .0/2,013.0) .... DM 795 (for source code, add DM 695) 

RTKemehPasCal (T5L5M.0, SBP 6 . 0 ) . DM595 (for source code, add DM 595) 

For International orders, add $30 tor stepping and handling. Stktey money-beck g uarantse 

MasterCard, Visa, check, bank transfer. GOD (In Europe) accepted, available to qualities customers 


Please call or fax for our free demo disk. 


On Time 

MARKETING! 


KARSTEN PETERSEN 


tCcaciEWistrosse 32 D-2000 Hamburg 36 ■ Germany 
Phone +49 ’ 40 - 43 74 72 ■ Fax +49 * 40 - 43 51 96 



That's right: a nice, fat 32 bits! Available both 
for Windows 3,1 and DOS, LPA 386-PROLOG 
gives you an easy to use, menu and window 
based programming environment. And thanks to 
the genuine 32-bit flat model architecture, your 
applications Gan directly address up to 4G 
C4G96M) of memory (04M under Windows) , 

Logic Programming Associates Ltd 
Studio 4, Royal Victoria Patriotic Building 
Trinity Road, London, SW18 3SX, England 
Tel: +44 81 871 2016 - Fax: +44 81 874 0449 
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THE DISK ARRAY 
YOU CAN HOLD IN 
YOUR HAND-. DB 







...FOR LESS THAN $6,500 



COREwest 310/595-8966 

COREeast 201/34S-3330 

CQREsouth/ central 407/997-6055 

Federal Sales 301/258-8818 

CORE International (U JC.) Ltd. 0344 861776 

Headquarters & International Sales 407/997-6055 


CORE Authorized Distributors 
Graydon-Sheiman 800/472-9366 
Ingram Micro 800/456-8000 
Merisel 800/637-4735 

TENEX Data Corporation in Canada 416/291-7151 



lift CORE 


INTERNATIONAL 


INTERNATIONAL 


CORE International, CORE, and Hot Plug are trademarks of CORE International, Inc 
Other trad emarks referenced, are the property of their owners. 

Copyright 1992 CORE International Inc. 
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Conn ms 


C Asynch Manager 3.1 

£115 

C Comms Toolkit 

£105 

CGMM-DFtV 

£125 

Essential Comms 

£170 

Greenleaf Comm Lib 3.2 

£175 

SHvercomm "C" Asynch 

£125 

Database 


Btrieve 

£310 

c-tree Plus 6.0B 

£315 

CodeBase 4.5 

£195 

D-ISAM 

£275 

D4SAM Transaction Module 

£155 

d-trae 

£306 

Faifcem Server {5 clients) 

£196 

Faircom SQL Server (5 clients) 

£325 

Natural Query Integrator's Kit 

£115 

Paradox Engine 3.0 

£95 

POET 

£225 

Pro-C 2.01 

£99 

r-tree 

£140 

Raima Date Manager 

£290 

SoflFocus Biree/ISAM 

£70 

Sycero.C Network 

£895 

Waicom SQL Developer’s 

£240 

Graphics & GUI 


Essential Graphics Chari 

£105 

Essential Graphics Kernel 

£110 

Essential Graphics GUI 

£79 

Graphic 6.0 

£250 

graphics-MENU ft Data Entry 

£155 

GX Graphics 2,0 

£135 

HALO Professional 2.0 

£210 

Mete WIN DOW/Lrte 4/32 

£115 

MeteWtNDOW 4/32 

£220 

MeteWfNDGW/Plus 4/32 

£290 

Object-Menu 

£255 

PCX Toolkit 5.0 

£135 

Reai-Time Graphics & M/CT 

£125 

TEGL Windows Toolkit tl 2,2 

£65 

Zinc 3.0 w/Source 

£180 

Math A Scientific 


C/Math Tootcbest ft Grafix 

£45 

Huge Virtual Array ft NAT 

£145 

Unpack h++ w/Source 

£320 

Math h++ w/Source 

£190 

Ma(rix.h++ w/Source 

£255 

Malhpak 87 

£85 

MIRACL 

£39 

Science ft Eng Tools 8.0 

£79 

Screen 


C Windows Toolkit 

£59 

C-Scape 4.0 

£370 

Greenleaf Datawindows 3.0 

£180 

MEWEL Window System 

£175 

Qbjecl Professional lor C++ 

£140 

Panel Plus LI 

£260 

rcxL-DOseo 

£89 

Turbo Vision 1 1 

£25 

Turbo Vision Dev Toolkit 2.0 

£85 

Vermont Views 3,0 

£299 

| C & C++ tt) 

\ Btrieve 

£310 

! CodeBase 4.5 

£195 

! dAnalysi Gold 60 

£230 

t POET 

£270 

G+E Database Library 

£250 

Raima Date Manager 

£355 

Raima Object Manager 

£275 

C++/Views 2.0 

£270 

C++/Vlews 2.0 Competitive U/G 

£99 

Conuol Patette lor Windows 

£85 

Data Entry Workshop 

£110 

DateTabie 

£220 

Graphics Server SDK 

£205 

Magic Fields 

£205 

Objec [Graphics 

£130 

ProtoGen 2.1 

£55 


General & Systems Libraries 


We supply C Cross Compilers by 
2500AD, Avocet, Aztec, Lattice, IAR and 
Hi-Tech hosted on DOS and targeted on 
Z80tt4m 6502,6801,G8HC11,6301 P 
6809, 7811,8051,8096 ft 68000/020, 
Also cross-assemblers by Avocet, 
25Q0AD, Crash Barrier {METAi) and IAR 
Systems hosted on DOS with over 30 
target processors. In total over 200 
products with no space to list them 
here. We hold some stock but you 
should allow 10-14 days for delivery. 
Please call for information or ad vice, 


C Teels Plus/6.0 

£90 1 

CadeRunner 

£140 9 

Heap Expander 3.0 

£110 i 

Hold Everything 

£110 } 

Interwork 

£170 1 

MfASK 

£59 1 

Mulli-C w/Source 

£39 I 

PDK #1, #2, #3 

£75 1 

PcwerSTOR 

£85 1 

Besideni-C 

£130 | 

TesSeflact TSR Dev Sys 2.0 

£69 S 

TG Professional (CAD/CAM) 

£360 | 

Tools h++ w/Source 

£190 I 

TSfls and More 

£95 I 

VMDala 

£325 1 

Tools 


C-VIsion 

£80 I 

Clear+ for C 

£135 I 

CodeCheck Personal 

£220 1 

MKS LEX ft YACC 

£165 | 

PC-Lint 

£75 

PCYACC Personal 

£220 | 

SourcePrint+ Deluxe 5,0 

£150 

LOW PRICES^ 

la..-.. MICROSOFT S BORLAND 



-. 

Microsoft C/C++ 7.0 

£222 

Microsoft C/C++ Upgrade 

£99 

Microsoft Cobol 4.5 

£435 

Microsoft Fortran 5.1 

C205 

Microsoft Macro Assembler 6.0 £75 

Microsoft Prof Toolkit for VB 

£135 

Microsoft QuickC 2.5 

£50 

Microsoft QuickC & Assembler £3-3 

Microsoft QuickC for Windows 

£95 

Microsoft Source Profiler 

£45 

Microsoft Test for Windows 

£1B5 

MS Visual Basic for Windows 

£95 

MS Visual Basic for DOS Std 

£95 

MS Visual Basic for DOS Prof 

£222 

Microsoft Windows 3.1 

£70 

MS Windows SDK 3.1 

£165 

Borland C++ 3-1 

£199 

Borland C++ & AFX 3,1 

£290 

dBase IV 1.5 

£335 

ProtoGen for Borland C++ 2,0 

£39 

Turbo C++ 3.D 

£50 

Turbo C++ ft Turbo Vision 3,0 

£70 

Turbo C++ for Windows 3,1 

£85 

Turbo Debugger ft Tools 

£89 

Turbo Pascal 6.0 

£69 

Turbo Pascal Professional 6.0 

£135 

Turbo Pascal for Windows 1.5 

£85 

Turbo Vision 1.1 

£25 

Paradox 4.0 

£335 

Paradox Engine 3.0 

£95 

WITH FULL TECHNICAL SUPPORT 

[ WINDOWS 

ProtoGen for Borland C++ 2.0 

£39 1 

ProtoView 

£299 

Win++ 

£150 1 

WindowsMaker Pro 4.0 

£550 1 

zApp 

£125 V 

zApp w/Source 

£175 1 

zApp DOSdWm w/Source 

£280 f 

Zinc 3 0 w/Source 

£270 1 

CrystalComm lor Windows 

£110 } 

Greenleaf Comm++ 

E1!0 1 

Halo Image file Formal Lib 

£185 1 

PCX Toolkit for Windows 

£135 1 

Win/Sys Library 

£95 1 

FORTRAN COMPILERS 

I FS-Fortian 77 

£35 I 

1 Lahey F77L 5.0 

£340 1 

I Lahay Personal Fortran 

£75 | 

1 MS Fortran 5,1 

£205 1 

I Prospero Fortran 

£145 J 

J Prospero PC Fortran 

£55 1 

j Watcom F77 9.0 

005 1 

| FTN77/XB6 Professional 

£765 I 

J FTN77/X86 Developer 

ES96 I 

| Lahey F77L-EM/32 5.0 ft PL386 

£660 j 

I SVS C3 Fortran 

025 J 

S Walcom F77/386 9.0 

£485 I 

We also stock a range ot Fortran 

Libraries. 



MATTER 


Prlsx Meadow, Aii il n strt nrt 
DiimrW3?DT 


Prices do nol include VATor other local 
taxes but do include delivery to Ehe UK 
and Europe Please check prices at time 
ot order as ads ere prepared some 
weeks beta re public stlm This page 
lists some producis- calf us lor a 
complete price list, ORDER BY PHONE 
WITH YOUft CREDIT CARO 

TEL: (0364) 53499 

FAX: (0364} 53071 


Compilers A Interpreters 

NEW VISUAL BASIC hr DOS 
Standard provides an evenboriented 
r programming model with rich 

user-interface toois and is upwards 
compatible with QuickBasic 
& Basic 7 T ONLY£95. 

PROFESSIONAL EDITION adds an 
optimising compiler, database ISAM, 
charting & presentation graphics 
toolkit custom control 
development kit & MOVE overlays 
(as in C++ 7.01 ONLY £222 

UPGRADES from QuickBasic & 
Basic 7.1 are also available 
- call us for details , 

I GFA-BASIC £85 

* MS QuickBasic £50 

f MS Visual Basic for DOS Sid £95 

MS Visual Basic for DOS Prol £222 

I PowerBASIC £110 

QuickBasic Libraries 

' 1 Comms Lib (Microhelp) E110 

Network Library {Mic rahelp) £ 75 

I PDQComm £59 


TURBO PASCAL UBS 


Asyrvc Professional 

£75 

Asynch Plus 

£115 

B-Tree Ffler Neiwork 

£99 

graphics-MENU ft Data Entry 

£155 

Huge Virtual Array ft NAT 

£145 

Mathpak 87 

£85 

MeteWlMDOW/Ue 4/32 

£115 

Qbiecl Professional 

£110 

Power Tools Plus/5,1 

£95 

Real-Time Graphics ft M/CT 

£125 

Science ft Eng .Tools 3.0 

£79 

TEGL Windows Toolki) II 2.2 

£65 

TesSeRact TSR Dev Sys 2.0 

£69 

Topaz Single-User 

£79 

Turbo Analyst 

£69 

Turbo Professional 

£79 

Turbo Vision Dev Toolkit 2,0 

£85 


Btrieve 5.1 

£310 

db/LIb Prol 

£120 

E-Tree Plus 

£160 

Graphics Workshop 

£90 

GraphPak Pro 

£85 

GX Graphics 2.0 

£135 

HALO Professional 2.01 

£210 

Microhelp Muscle 

£165 

PDG 

£95 

ProBas 5.1 

£140 

QuickPak Prol 4. t 

£126 

QuickPak Scientific 3.0 

£89 

QuickScrean 4.0 

£89 

Science ft Eng Tools 7.0 

£55 

TSRitic 

£69 

C A C++ COMPILERS 


SPECIAL OFFER: FREE BRIEF WITH 
BORLAND C++& AFX. ONLYE290. 


PROGRAMMING 1. 

f o o ( 5 

Ada 

Algol 

Assemblers 

Awk 

Basic 

C 

C++ 

Cobol 

Comal 

Comms 

Cross Dev 

Database 

Debuggers 

Editors 

Forth 

Fortran 

Graphics 

Icon 

Linker s/Lo caters 

Lisp 

Logo 

Modula-2 

Pascal 

Prolog 

Rexx 

Smalltalk 

Snobof4 

Version Control 

Windows 

Yacc & Lex 

We stock many Items for which there 

Is no space In these advertisements. 


Aztec C86-c 

£265 

Borland C++ 3.1 

£199 

Borland C++ ft AFX 3.1 ft Brief 

£290 

Borland C++ft AFX 3.1 U/G 

£129 

Microsoft C/C++ 7 0 

£222 

Microsoft C/C++ 7.0 U/G 

£99 

Microsoft C/C++ U/G ft Cleat* 

£158 

MS QuickC 2.5 

£50 

MS QuickC ft QuickAsm 

£83 

MS QuickC tor Windows 

£95 

Topspeed C Prol 

£165 

Topspeed C++ Prof 

£165 

Turbo C++ 3.0 

£46 

Turbo C++ lor Windows 3,1 

£85 

Walcom C 9.0 

£275 

Zorlech C++ 3.0 

£370 

High C/C++ 386 3.02 

£475 

Intel 386 C Code Builder 

£370 

NDPC{388) 

£375 

SVSC3ANSI-C {386} 

£265 

Walcom C/386 9.0 

£485 


ASSEMBLERS 


MS MASM PDS 6.0 

£75 

Phar Lap 3B6IDQS Ext SDK 

£315 

Phar Lap 366IASM/Ljnkbc 

£83Q 

Qplasm 

£115 

Turbo Debugger ft Tools 

£89 


PROG RAMMERS UTILITIES 


Flowcharters 


Easyflow 7.0 

£100 

Flowcharting III 

£140 

RFFlow 2.0 

£65 

Make/Version Control 


MKS RGB 

£165 

PVCS Version Manager 

£360 

PVCS Conliq Builder 

£180 

SMS 

£445 

SourceSafe 

£210 

TUB 4 12 

£65 


Linkers & Locators 

C++10PRQM 

C7|aPRQM 

LinkftLocato 86 for MSC7 fc BC 
0PTUNK 

OPTLINK/Windows 
Overlay Optimizer ft Architect 
Phar Lap Unkloc 
PlInkBS Plus 
RTUnk/Plus 5 1 


£285 

£355 

£550 

£125 

£290 

£235 

£555 

£265 

£290 


DEBUGGERS 


MODULA-2 COMPUTUS 


Logitech Modula-2 4.0 £340 

Stony Brook QuickMod £90 

Stony Brook Prof £250 

Taylor Mod-2 Dev Sys £505 

Topspeed Mod-2 Prof £165 

Please enquire about other iibraries and 


Bounds Checker 2.0 
Multiscope lor DOS 
Muftiscope for Windows 
Periscope 1/5 t2K 
Periscope II 
Periscope/EM 
Penscope/32 for Windows 
Guard Analyser 
Soft-ICE 
Sofl-ICEAV 

Soft-ICE ft Bounds Checker 


£170 

£160 

£330 

£450 

£135 

£160 

£235 

£130 

£285 

£310 

£390 
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The Principle 
of Pursuit 


E very now and then, Microsoft holds a big meet¬ 
ing to trot out their latest stuff. It’s attended by 
any number of journalists and financial analysts, 
there are receptions and cocktails and dinners, 
and a great time is had by all. It ends with Chair¬ 
man Bill Gates telling where he thinks Microsoft is going. 

This year it was called Strategy Day, and while there 
was a lot of talk about future products, the most signifi¬ 
cant remark was about the past. Gates said, “A few years 
ago 1 asked developers to write applications for Win¬ 
dows. They wouldn't do that, so I went to the Microsoft 
Applications Group, and they didn't have that option.” 

What he meant was that he bet a significant part of 
his company’s future by investing in Windows applica¬ 
tion programs; and now that Windows has succeeded in 
a big way, Microsoft intends ruthlessly to exploit that 
decision. In military parlance, it’s called the principle of 
pursuit. Microsoft doesn't intend to leave much when it 
comes to Windows applications. 

The big announcement at Strategy Day was what 1 
think should have been called Windows 4.0, but which 
Microsoft chooses to call Windows for Workgroups. In¬ 
ternally there’s a great deal of 32-bit code, much of which 
I presume will go over seamlessly to Windows NT. 
WFWG is not just an upgraded Windows 3.1, although 
it’s compatible with all known 3.1 applications that don’t 
do strange things—or so Microsoft says. 

WFWG has built-in peer networking and works with 
most network adapters, as well as with the Intel network 
cards that Microsoft optionally bundles with their soft¬ 
ware. WFWG's peer LAN capabilities don’t take the 
place of sophisticated dedicated file-server software like 
NetWare; instead, it works neatly as a supplement. One 
caution: as I write this, WFWG works just fine with ARC- 
net cards, but it will not coexist with NetWare running on 
ARCnet. That may be fixed by the time you read this. 

The networking capability of WFWG is important be¬ 
cause it is as simple to install and use as Windows it¬ 
self. And yes, I know some don’t think Windows is all 
that simple. Anyway, from the user’s point of view, the 
network capabilities are just more Windows applica¬ 
tions. Moreover, the networking integrates seamlessly 
with other Microsoft Windows applications, as well as 
with DLLs and the new and improved OLE. Two users 
working with WFWG can exchange objects—words, 
spreadsheets, code, drawings, video—with simple drag- 
and-drop operations, and it goes surprisingly fast. 

Naturally there’s file sharing, and that has been done 
well. You can make some file directories public (any¬ 


one can get them without a password), others public but 
read only, yet others shared but only by those with the 
proper password, and so forth. Again, this is simple to set 
up and works right within Windows. 

WFWG is aimed directly at NetWare Lite and LAN¬ 
tastic; and it has just enough ease-of-setup and ease-of-use 
features to be formidable competition. 

Databases 

Also shown at Strategy Day 
were Microsoft Access (a rela¬ 
tional database that uses Visu¬ 
al Basic as its programming 
language) and a new version of 
FoxPro that uses and is com¬ 
patible with Xbase languages 
such as dBase and Clipper. Mi¬ 
crosoft didn't say their strate¬ 
gy would be to use FoxPro to 
beat dBase while providing a 
smooth path from FoxPro to 
Access; but it’s pretty clear 
that is what they intend. 

Whether they can do it isn’t as 
clear. 

Access integrates seamlessly 
with WFWG, and it has the ca¬ 
pability of getting data from a 
variety of formats—Paradox, 
dBase, Excel—while being ex¬ 
ceedingly easy to use. Access 
incorporates a new concept in 
help files: Cue Cards , which 
remain on-screen and prompt 
you through whatever complex 
act you have requested help on. 

The ones that I saw were really 
useful. 

You find data by construct¬ 
ing views. This sounds harder to do than it is. The whole 
point of Access is to let you use the database without 
programming. 

During the presentation, Microsoft made a telling re¬ 
mark: “We believe that a relational database is the prop¬ 
er place to store everything : files and filenames, voice 
mail, videos, frame captures, mail, pointers to archived 
material, anything you keep on your computer.” As¬ 
suming they meant it—and they usually do mean what 
they say at these dog and pony shows—the implication 


The Microsoft 
juggernaut continues 
with new database and 
workgroup applications 
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Video 

Frame 

Grabber 

Now 

ComputerEyes/RT - affordable, 
accurate, 24-bit video frame 
grabber for IBM PC computers. 
Includes everything you need to 
capture high-resolution 8-, 16-, or 
24-bit color (or 8-bit gray scale) 
images from any standard 
composite or S-video source in 
™ realtime. 

Supports VGA. SuperVGA, 
HiColor, and true-color display 
boards. Saves image files in all 
common formats - TIFF, Targa 
TGA, PCX, GIF, BMP, and more. 
Hundreds of applications! 

ComputerEyes/RT includes new 
CineMaker animation capture 
software for capture of motion 
video dips in standard animation 
formats. Also supports popular 
audio boards for simultaneous 
capture of sound with animations! 
Windows and developers software 
packages also available. 

ComputerEyes/RT - $599.95. 

New Monochrome /RT version 
now available - $399.95! 

Also available - new low-cost 
TelevEyes VGA-to-TV converter - 
under $300! 

Great for computer video titling, 
recording screens to video tape, or 
computer presentations to large 
monitors. 

See your dealer or call 
(800) 346-0090 for more 
information and free demo. 


w ith animation capture 
and sound support! 



EYES 


Digital Vision, Inc. 
270 Bridge Street 
Dedham, MA 02026 
(617) 329-5400 
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is that Microsoft intends to use Access to 
build something, much as Traveling Soft¬ 
ware did with their ViewLink program. 
ViewLink, which turned your computer 
into one giant relational database, was a 
great idea, but it was a bit before its time. 
Perhaps that time has come. 

Microsoft clearly intends to market an 
integrated set of products built around 
WFWG; their goal is to have you do al¬ 
most everything you do on a computer us¬ 
ing a Microsoft product and store the rest 
in a Microsoft database. 

We’ll see. 1 don't recommend anything 
I don't have in use at Chaos Manor, and as 
I write this, the only part of the new Mi¬ 
crosoft integrated family of products I have 
running is WFWG. That was easy to in¬ 
stall, and it works well (a report next 
month). I have no reason to suppose the 
others won't also. 

Think of this as an early warning. If all 
this stuff works as well as it demonstrates, 
and it all ships on time, the software de¬ 
velopment environment has changed sig¬ 
nificantly. 

Support? 

Microsoft has brought out a daring new 
product line—at a time when dealer and 
customer dissatisfaction with the cost and 
level of Microsoft support is at an all-time 
high. If they can't support what they have, 
how can they take on all these bold new 
products? 

Microsoft is aware of the problem, of 
course. I was told that one out of four 
Microsoft employees now works in sup¬ 
port services. (Cynics will say, “Yes, and 
they're all new employees who can bare¬ 
ly look up things in a database.'') There’s 
also a bold new strategy: support costs are 
billed back against the product manager's 
profits. This gives product managers a 
strong incentive to make things work the 
first time. 

Microsoft has made a bold strategic 
move, and I'd like to help them out. Here's 
a list of things I think they should do: 

• Create a decent debugger for WIN. IN I, a 
program that knows about the weird state¬ 
ments in that file. No one understands 
what’s going on in WIN.INI, but at least 
they could give us a way to see that we’re 
not doing something stupid. 

• A deinstaller for all new software. 

• Publicize the support group's fax number. 
Microsoft has fax-back support capability 
for end users, but many dealers say they 
have never seen the number. It’s the main 
fax line: (206) 936-7329, and you can send 
in technical questions on any Microsoft 
product. If you haven't heard from them in 
a day or so, call (214) 714-6789, which is 


the Letter Response Group. Tell them you 
sent the fax and when and where you can 
be reached, and things can happen. 

• Have a few regional phone nodes out¬ 
side area code 206. An 800 number would 
be better. It’s annoying to call long dis¬ 
tance only to get someone who knows less 
about the product than you do. 

• Make software smarter at determining 
why it won't run. 

• End the Microsoft versus Microsoft in¬ 
teroperability problems. It was very an¬ 
noying to find that Excel 3.0 didn’t work 
properly with Windows. And MSCDEX 
is a hack and badly needs fixing. 

• If Windows is truly an operating system, 
shouldn't it work with non-Microsoft prod¬ 
ucts? When you call for support and are 
told you have to deinstall Norton Desk¬ 
top, QEMM, 386Max, and just about every 
other third-party program, you’re entitled 
to wonder just what's going on. If it's a 
proprietary operating system that supports 
only Microsoft applications, fine, tell us 
that; otherwise, test it thoroughly with 
some of the more common add-ons and 
stop having the support people tell us we 
have to deinstall everything before any¬ 
one will talk to us. 

• Make Setup saner. Include in it a set of 
checksums so that once programs are de¬ 
compressed, Setup can see that they’re not 
corrupt. It’s wearying in the extreme to 
discover that somehow there’s a corrupt 
WIN.COM after spending half an hour in¬ 
stalling everything. 

• Provide us a suite of tests to check hard¬ 
ware compatibility. Let the software poll 
everything, and if something won’t run 
with Windows, tell us before we spend 
hours installing with that lamebrained Set¬ 
up program. 

Competition One: WOSA 

Microsoft bashers complain that Gates 
doesn’t leave much for anyone else. It’s 
true, in the sense that he’s left little room 
for big companies to become giants or, for 
that matter, for medium-size companies 
to get really big. PC software developers 
will just have to learn how to live in a 
world that contains a 900-pound gorilla. 
Some principles apply. 

Microsoft is a very large ship. It won’t 
turn quickly. You can see where it’s head¬ 
ed. You may be able to get there before 
Microsoft does. 

They’ll even help you. If you remotely 
compete with Microsoft, you should sub¬ 
scribe to their bimonthly newspaper on 
development works. Developer Network 
News. (To order it, contact Pat Bellamah, 
1 Microsoft Way, Redmond, WA 98052, 
fax (206) 936-7329, Attn.: Developer Net¬ 
work. To order by credit card, call (800) 
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NUNUTEMAN PLUGS IN 
WORLDWIDE. 


Now get total power 

protection from MINUTEMAN 

anywhere In the world. 
MINUTEMAN takes charge 
worldwide with Instant 
protection when you need 
it most. 

Every day your company 
relies on its voice and data 

communications equipment 
to stay productive. Unfortu¬ 
nately, the electricity that 



MINUTEMAN PRODUCTS 

■ On-line and standby UPS 

■ Shutdown software for 
every available operating 
system 

■ 300VA to 10KVA 

■ TUV approval 

■ Now in over 100 countries 

■ Regional service centers 

■ Automatic voltage 
regulators 

■ All international voltages 


powers these vital systems 
is not reliable. 

Blackouts, brownouts, 
spikes, surges and even 
lightning strikes are 
common. And the high cost 
of losing vital information 
and productivity due 
to power outages and 


surges calls for preventive 
measures. 

But power requirements 
can be confusing. And your 
company has unique 
needs that often require 
custom solutions. 

MINUTEMAN offers the 
most comprehensive line 



Our MINUTE- 
MAN Global 
Socket (GS) 

Series un¬ 
interruptible 
power supplies 
accommodate 
the unique 
needs of our 
international 
customers. You no longer 
need to use adaptors or cut 
and splice on a new plug. Our 
GS UPS systems are universal 
and compatible with all major 


Global Socket UPS 
systems are universal 
and compatible with 
these plug patterns. 

■ British (standard) 

■ European 
(Europlug) 

■ Australian 

■ Italian 

■ French 


plug patterns. 

Our UPS systems are 
ready for both the individual 
computer and for your 
network. These popular 
MINUTEMAN UPS systems 
employ our 
advanced 
technology to 
create the most 
dependable 
UPS available. 

By integrat¬ 
ing the latest 
MOSFET 
technology 
requiring fewer 
components, 
each GS Series 
model is more compact. 

The result is a truly 
advanced and economical 
UPS for all your business 
needs, worldwide. 


of UPS systems available, 
protecting all your business 
equipment from stand-alone 
workstations to the largest 
of the IBM AS/400s. 

MINUTEMAN products 
are sold and serviced 
worldwide . Call on our 
skilled professionals to help 
you determine your exact 
power protection needs. 


Contact our Power 
Professionals on the POWER 
FAXLINE below, or call 
(214) 446-7363 for your free 
Power Protection Guide. 

(214) 446-9011 Fax 


UNINTERRUPTIBLE POWER SUPPUES 

Reduced prices 
up to 36% 

Call for complete price list. 

MARCH 2 4 - 3 1, 1 9 9 3 


NOVELL 

TESTED 


A 
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227-4679 ext. 1177 h) Also get their De¬ 
veloper network CD-ROM (Microsoft will 
even offer you a discount on a drive). It’s 
a quarterly CD-ROM filled with code, 
comments, help files, and technical arti¬ 
cles on the Microsoft programming envi¬ 
ronment—all indexed and accessible. 

Microsoft insists that their new policy is 
WOSA (Windows Open Systems Archi¬ 
tecture) and they' 11 make it easy to write 
applications for Windows. I also know that 
in the past, Microsoft hasn't been very 


prompt in sharing interface secrets. They 
say that's changed, and it’s early yet: not 
everyone in the company has got The 
Word. 

OK, but hold their feet to the fire. 
If they say WOSA, make them mean 
WOSA, and if you can’t get what you need 
at the product manager level, go higher. 
Keep die press informed. I'm not interest¬ 
ed in random Microsoft bashing, but you 
have every right to know whether Mi¬ 
crosoft is following their own policies. 


Competition Two: Goals 

Microsoft doesn’t deliberately leave much, 
but there’s a lot they can't handle. Take 
LANs: WFWC provides many capabili¬ 
ties, but it doesn’t understand backups 
well, it's far from optimized for sharing 
resources like CD-ROMs, and, while it 
does a neat job of connecting three or four 
people into a workgroup, it's not so hoi 
on connecting several workgroups. The 
ihing for compel! tors to do is add to what 
WFWG does, rather than going head-to- 
head with it. 

On that score: the ability to network, 
share files, and arrange schedules is one 
thing. Using that capability to increase 
productivity is another. It's easy to mis¬ 
use networks. If everyone has to see and 
sign off on every thought the president 
has, and every notion has to go through a 
committee because it's easy to do that, the 
company ought to buy an expert system 
on Chapter 11 proceedings. The goal isn't 
connectivity and communications, it's to 
gel more product oul the door. 

Because they’re big, Microsoft has to 
be general. They can’i tailor applications to 
particular niches. Smaller companies can. 

Competition Three: Usability 

One lesson Microsoft has learned: talk to 
real users aboul what they do, not what 
they say they want. If you ask people what 
features they want, they’ll never stop talk¬ 
ing. If you look to see what features they 
use, and how they use them, you’ll proba¬ 
bly be surprised. 

Microsoft was surprised. As a result, 
they have yet another competitive ad van¬ 
tage: ihe usability group, which actually 
watches naive users face up to new soft¬ 
ware. Most companies aren't large enough 
to have a group like this, and it shows. For 
that mailer, it's relatively new lo Microsoft, 
and lhat shows, too; but Microsoft stuff is 
getting easier to understand. 

They' ve developed Wizards—a sort of 
tamed-down expert help system—and Cue 
Cards; and they’re working on systems 
that watch what you're doing wrong so 
they can pop up with suggestions on where 
you made a wrong turn. One day, all soft¬ 
ware will have intelligent help systems. 

Microsoft is still feeling their way in 
this area; and once again, a company as 
large as that moves slowly. There are 
plenty of chances to get ahead of them . 

Indeed, if l wanted to get rich in the 
computer business, Fd start a firm offering 
usability services to small developers. 

Microsoft has made a bold move toward 
radical changes in the PC software envi¬ 
ronment. The company is big enough that 
you have to take them seriously; but Lhat 
very bigness leaves them vulnerable to 



W E'VE JUST ADDED A NEW 
DIMENSION TO VT34G 
FUNCTIONS—WINDOWS. 

KEAterm 340 gives the power of 
Windows to your host applications, 

KEAterm products combine the features 
of Windows with the features of a VT 
terminal for true FC-to-host integration, 
Control your host data just as you control 
PC applications—with access to the 
same powerful software and printers. 
Host data becomes truly useable . 

With KEAterm 340, you can use PC 
graphics tools to expand the use of 
host graphics. Copy ReGIS, Tektronix and 
sixel images into desktop publishing or 
draw packages for further manipulation. 

Picture new power for host applica¬ 
tions with KEAterm 340 for Windows. 


mm 


*5 




KEAterm 340 


KEA Systems Ltd. 

Call 1-800-663-8702 

Phone: (604) 431-0727 
Fax: (604) 431-0818 
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Caching 

How do you move volumes of data from your 

SCSI device fast, and efficiently? With the Fast Disk EISA 

SCSI Caching Host Adapter from American Megatrends. 

THE SUPERIOR PERFORMANCE SOLUTION 

The Past Disk SCSI controller supplies the industry’s 
highest transfer rates and uses a 386SX CPU to manage 
up to 16MB of cache. 

. .superlative disk performance - the best seen by PC 
Labs thus far - thanks to AMl’s fast. Disk Controller, a 
32-bit SCSI EISA card with a 386SX/16 microprocessor 
and 16MB cache. "PC Magazine - June 16,1992 

UNBEATABLE COMPATIBILITY 

The Fast Disk SCSI Host Adapter is compatible with the 
popular Adaptec 154X and BusLogic drivers, and sup¬ 
ports a wide assortment of SCSI devices, including hard 
drive, tape, CD-ROM and WORM. 

FROM THE LEADING EISA DEVELOPERS 

As the leading developer of EISA motherboards and EISA 
BIOS, American Megatrends has the knowledge and 
resources to support, your EISA applications. With over 
150 combined years of EISA/SCSI design experience and 
the only company with both board and BIOS design 
knowledge, you are ensured compatible designs that work. 

For full information on America’s premium EISA 
peripheral cards, call American Megatrends today and 
see why more people move more data with AMI. 


AMERICAN MEGATRENDS, INC. 

6145-F NORTHBELT PARKWAY 
NORCROSS, GA 30071 
(404) 263-8181, FAX (404) 263-9381 
(800) 828-9264, (800) U-BUY-AMI 
IN SINGAPORE (65) 294-6714 
IN THE U.K. (0293) 536-365 


American 

Megatrends 


Distributed by MEMSE L (800) MERISEL 
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The Outbound MicroPC. 





SMALL SIZE. NO COMPROMISE. 



Now you can have the punch of a powerful 

desktop system in a compact, lightweight 
package from Outbound™ Systems - the 
new Outbound MicroPC family of 486 
computers. 

The Outbound MicroPC measures a 
scant 11.75 x 4.8 x 2.7 inches and weighs 
just 5 pounds. You get more desktop 
space and true transportability. 

Just slip your Outbound MicroPC into your briefcase and take it home, 
to a satellite office, or wherever else work takes you. You’ll be able to do 
more than just transfer files from one workstation to the 
next. With an Outbound MicroPC, you can mobilize 
the power of your complete computer system. 

The Outbound MicroPC’s mix and match design makes 
it easy to customize and upgrade your CPU, hard drive and memory. 
Processor options range from 486SLC/25 to 486DX2/66 with hard disk 
drive capacities from 85 MB to 240 MB. System memory is expandable 
up to 32 MB. Options include integrated Ethernet* and Novell"NetWare 
Lite™ software for networking, business audio and high quality monitors. 

Standard features include an internal 3.5V 1.44 MB floppy drive, 101- 
key keyboard, 3 button mouse and local bus video. MS-DOS* 5.0 and 
Windows™ 3.1 are already installed so the Outbound MicroPC is ready to 
use right out of the box. 



Order direct today at 

1-800- AAA- A6>07 

7am to 6pm Monday - Friday. 

9am to 1 pm Saturdays. Mountain Time. 


OUTBOUND 


Risk free 15 day money back guarantee 
and a one year parts and labor warranty. 



Outbound Systems, Inc. 
4840 Pearl East Circle 
Boulder, CO 80301 
303.786.9200 
Fax: 303.786.8611 


The Outbound name and logo are trademarks of Outbound Systems. Inc Novell is a registered trademark and NetWare Lite is a 


certain kinds of smarts. I foresee interest¬ 
ing times.... 

When, When, When Will 1 Learn? 

My big Cheetah crashed again. One minute 
it was working fine, the next it locked up 
and wouldn’t reboot. Memory parity er¬ 
ror. 1 turned it off and let it rest a minute 
and then back on. Same thing. Start-up 
would run through standard memory tests 
and then stop in the middle of the extended 
memory tests. 

OK, thought I, bad chip; and I did a 
foolish thing. My Cheetah has 16 MB of 
memory in SIMMs. I figured that if I wrote 
down the location of the memory error and 
swapped those SIMMs around. I’d soon 
enough locate which one was bad; after 
which I could easily live with only 12 or 14 
MB of memory while I got a replacement. 
So, 1 started swapping. 

The first thing wrong with that scheme 
is that SIMMs are held in by little plastic 
clips, and after a couple of years, these be¬ 
come very brittle. They break; and once 
broken, there is no way to fix them short of 
unsoldering the SIMM holder and replac¬ 
ing it. That is a major job. 

Fortunately, there is a temporary fix: 
it’s possible to hold the memory in place 
with rubber bands. You can also use a dot 
of Super Glue, but of course you aren’t 
going to do much memory swapping once 
the glue goes on. Duco Cement is better. 
I’d imagine Model Airplane Cement would 
work. I am told you must not use Silicone 
Cement, which is acetic acid-based: the 
acetic acid will play merry hob with the 
traces on your boards. 

Eventually I got the memory swapped 
and the machine put back together with 
rubber bands, and of course I got the exact 
same error message, for the same location. 
This made no sense, it was late, there were 
deadlines, and in panic I called my son 
Alex’s beeper number. Alex is a partner 
in Workman and Associates, and they spe¬ 
cialize in recovering data off crashed disks, 
as well as installing new systems that 
won’t crash in the first place. 

Alex came over and decided the sensi¬ 
ble thing to do was swap hard drives in 
the two Cheetahs. That is: the Cheetah 
486/25 sits out in the Great Hall to be used 
by Larry Niven when he works here. The 
other, a 486/33, sits under my desk as my 
main machine. Clearly, if I had my old 
hard drive in the 486/25, that would be 
good enough while Alex and Barry Work¬ 
man looked into the 486/33. 

Swapping went easily enough. Both of 
the machines have large (600-MB) SCSI 
hard drives with caching controllers: a 
Distributed Processing Technology con¬ 
troller on one, and a Perceptive Solutions 
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The only Windows statistics 
package you'll ever need. 



SYSTAT^ for WINDOWS 


#1 for DOS and Windows 
Rated “the best general-purpose 
statistics program” for the PC by 
Software Digest®, SYSTAT for DOS 
is now joined by SYSTAT for Win¬ 
dows. This addition to the SYSTAT 
family takes full advantage of 
Windows, with pull down menus, 
dialog boxes, sizable windows, and 
the ease of use you expect in a 
Windows package. 

SYSTAT for Windows runs in 
standard and 386 enhanced modes 
and can take advantage of Win¬ 
dows advanced memory manage¬ 
ment. No matter how large or 
complex your analysis is, you can 
use SYSTAT. 

SYSTAT delivers a balance of 
power and simplicity. It lets you 
analyze and manipulate data 



with a comprehensive range of 
advanced statistical procedures, 
and present your results with 
stunning graphics. 

Just point and click 
SYSTAT is a full-fledged Windows 
application. Just point and click. 
SYSTAT s QuickStat™ buttons give 
you simple, single-dick shortcuts 
to common statistical analyses. 

More statistics, from the basic 
to the most sophisticated 
A full range of univariate and 
multivariate statistics-from t tests 
to multidimensional scaling. With a 
few clicks you can turn most sta¬ 
tistics into graphs and perform: 

■ multiway crosstabs with log 
linear modeling 

■ nonparametric statistics 

■ principal components and 
factor analysis 

■ cluster analysis 

■ time series 

■ nonlinear estimation 

■ correlation matrices 

■ means, effect, and dummy 
models 

■ post hoc tests 




SYSTAT offers the most 
advanced multivariate general lin¬ 
ear model available for Windows. 

The most graphics 
No other statistical or graphics 
package can produce all the scien¬ 
tific and technical graphs that 
SYSTAT can-nor surpass its ease of 
use. Graphics capabilities include: 

■ histograms 

■ single, multiple, stacked, and 
range bar graphs 

■ single and grouped box plots 

■ stem-and-leaf diagrams 

■ pie charts 

■ scatterplot matrices 

■ 3-D data and function plots 

■ contour plots 

■ control charts 

■ maps with geographic projections 

■ Chernoff faces 

■ complete color spectrum 

■ log and power scales 

■ confidence intervals and ellipses 

■ linear, quadratic, step, spline, 
polynomial, LOWESS, expo¬ 
nential, and log smoothing 

A compatible family of products 
Whichever you choose-SYSTAT 
for Windows, SYSTAT for DOS or 
both-you’ll enjoy the most power¬ 
ful statistics and scientific graphics 
software available for the PC. 

For more information, special 
offers for current users, and demo 
disks, call: 

708 - 864-5670 

For Windows circle 173, 

For IBM/DOS circle 174. 



For more information call or write: SYSTAT, Inc., 1800 Sherman Avenue, Evanston, Illinois 60201-3793. Tel: 708.864.5670, Fax: 708.492.3567 


_ ,- Australia: Heame Marketing 61.3.8661766, BeNeLux Countries: Oasis 31.3402.66336, Denmark: Agrolab 45.64.406575, France: Deltasoft 33.76.418508, 

Germany. STATCON 49.55.4272075, Italy PiSoft 39.587.213640, Japan: HuLinks 81.33.5902311, Malaysia: Dagang Teknik 6.03.719.8299, 


New Zealand: Hoare & Assoc. 64.78.562675, Spain: AddLink 34J3.4590722, Switzerland: Fritschy & Partner 41.31.215151, SYSTAT UK: 44.81.4620093 

0 1992 SYSTAT* Inc Software Digest Ratings Repoti/S.5. May. 1991 Software Digest is a registered trademark ol NSTL Inc. 
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controller on the other. I confess I haven't 
the foggiest notion which is faster: they 
are both faster than lightning and work 
fine. Alex swapped the hard drives only; 
the controllers never noticed the differ¬ 
ence. Apparently, SCSI is like that. Then 
we pushed the 486/25 under my desk. 

I'd gone downstairs for coffee. When I 
got back up, I found Alex muttering evil 
curses: now the 486/25 was showing es¬ 
sentially the same symptoms the 486/33 
had. Memory error on start-up. Since it 


had worked fine not 5 minutes before, 
something was clearly screwy. 

Then I remembered we'd been through 
this before, and it turned out to be the key¬ 
board. Naturally when we put the 486/25 
under my desk, we connected the keyboard 
that had been working with the 486/33. 
Just for luck, we swapped keyboards: and 
that worked just fine. Now both machines 
perform flawlessly, even if one is held to¬ 
gether with rubber bands. 

As to why a sour keyboard can bring 


ARE YOU SPENDING 
TOO MUCH TIME 
DRAWING FLOWCHARTS? 

YOU NEED FLOW CHARTING ™ 3. 



Every day, professionals worldwide save lime 
and money using Flow Charting 3. It's fast, 
efficient, easy to use, and always produces 
presentation-perfect charts and diagrams. 

With Flow Charting 3's built-in flexibility, 
you can create customized charts using a 
variety of shapes, lines, and text— 
placed where you want them. 

Plus, Flow Charting 3 is now available in a 
LAN version. Making it easy to share files and set 
up work groups for specific projects. 

And it's backed with free technical support and a 
90-day no-risk guarantee. So if you're spending too 
much time drawing charts, call for a free demo and 
see for yourself what makes Flow Charting 3 the 
best-selling flowcharting software. 

See your dealer today! Or for a _ _ 

free interactive demo disk,call PffTTDN&PftnDN 




1-800-525-0082, ext. 112 

International: 408-778-6557, ext. 112 

NoveO is a registered trademark of Novell, lac. 


Software Corporation 


Excellence in charting the flow of ideas! 
Patton & Patton Software Corp. 485 Cochrane Circle, Morgan Hill, CA 95037 


down your system: when IBM designed 
the PC, they didn't think anyone would 
need many megabytes of memory. Later, 
they found that programmers were doing 
memory tricks turning address line A20 
on and off. There wasn’t any way to do 
that in the XT, so they delegated the func¬ 
tion to the controller chip in the keyboard. 
This is the A20 handler; and goofy as it 
sounds, even in these days of 486 com¬ 
puters, one vital part of what’s going on is 
done by the rather obsolete keyboard con¬ 
troller chip. Interestingly, if you run Unix, 
the speed at which the A20 gate is turned 
on and off can be significant, so you can 
actually speed up your computer by getting 
a better keyboard! (For more on the A20 
problem, see Mark J. Minasi's “Exorcising 
the A20 Poltergeist," August 1992 BYTE.) 

The keyboard controller chip is rather 
sensitive to voltages; so if you drop some¬ 
thing conductive into your keyboard, you 
can get what amounts to a short that drags 
down the voltage as seen by the keyboard 
controller chip. The result will be that your 
machine won't boot and probably will re¬ 
port a memory error. 

Recalling the broken SIMM clips, the 
moral of this story is, be sure what you’re 
fixing is the part that’s broke. 

And Yet Another Instructive Tale... 

Our youngest son, Richard, is now in 
Washington as an intern, and he wanted a 
portable computer for the job. Since he’s 
been a Mac user in the past, he wanted 
something that would run Windows. After 
some thought, I let him take the NCR 3170 
(formerly the AT&T Safari). This is the 
older model, with an integral floppy drive 
and no PCMCIA slot. He started using it 
before he left and loved it. 

Then he let the batteries run down, so 
much so that it forgot all its Setup infor¬ 
mation. No problem, he thought. The Set¬ 
up program offers an option of resetting 
to the default, so he chose that. 

Alas, the machine didn't work right. 
Files had vanished. You could see the file¬ 
names and sizes, but attempts to access 
them failed. There were similar problems. 

“I’ll fix that," foolishly said I, and got 
out Norton Disk Doctor. NDD looked at 
the disk and reported all kinds of munged 
directories and screwiness with the FAT 
(file allocation table). I let it try to fix 
things, and after each pass I tried to delete 
the problem files. Many of them wouldn't 
delete. Finally, in despair, I had Richard 
take it over to Barry in Pasadena. 

Barry opened the machine—not some¬ 
thing I’d want to do with a laptop—and 
read off the hard disk type. “There’s the 
problem," he said. The default disk type in 
Setup was for a 20-MB hard drive; but 
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Four reasons to buy aTI microLaser™ printer. 



Now there’s a way for you to put the 
power of Microsoft* Windows™ on 
paper—microLaser from Texas 
Instruments. 

Designed to be Windowscompatible, 
there’s a microLaser just right for your 
needs, whether you need a personal or 
shared printer. Here’s why: u. 

L Compatibility With HP 

LaserJet® emulation and 

Adobe® PostScript* software, microLaser 

easily supports your demanding applies 

tions. And with our Microsoft Windows 

driver, set it and forget it with all Windows 

applications. 

Not only does PostScript give you scalable 
outline fonts and graphics, it also means 
that your microLaser works in computing 


environments like Windows, DOS®, 
Apple® Macintosh®, OS/2® and UNIX®. 

2. Performance \ 

When it comes to w ! 


I POSTSCRIPT 

! Software From Adobe 


microLaser really makes you look good. 
At either nine or 16 pages-per-minute, 
microLaser printers speed you through 
documents in a hurry. Plus PostScript 
means what you see on your screen is 
whatyou get on paper. You can even tup 
bocharge your microLaser with a RISC 
processor for blazing fast graphics. 

3. Reliability When you buy a 
printer, you want it to print And 
print And print That s just what 
the microLaser does. 

Take our personal microLaser Plus for 


Features 

microLaser Plus 
Basic 

microLaser Plus 
PS17/PS35 

microLaser 

Turbo 

microLaser XL 

Turbo 

PPM 

Emulation 

Processor 

Fonts 

List Price 

9 ppm 

HP LaserJet 11 
68000 

14 HP Fonts 
$999 

9 ppm 

HPLJ Il/PostScript 
68000 

17 or 35 Scalable 
$1,399/$l ,499 

9 ppm 

HPLJ 11/PostScript 11 
RISC/8220 

35 Scalable 
$1,749 

16 ppm 

HPLJIl/PostScript II 
RISC/8220 

35 Scalable 
$3,649 


example. With its high duty cycle of 
10,0CO pages-per-month* ana a standard 
oneyear limited warranty* * you can rely 
on your microLaser to work the first time, 
every time, for years. 

4. Value Starting as low as $9991, there’s 
a microLaser designed to fit any 
budget From the single user all 
the way up to a network. Con- Baffl 

sider this, too: microLaser’s average cost 

E r page is only 1.9 centst, while some 
er printers average around 3.3 cents. 
The microLaser not only makes sense, it 
saves you money, too. 

For details on the right microLaser for 
you and the name of the nearest dealer, call 


L800'527'3500. 

The microLaser PS17 has earned the 1990 PC World Best Buy 
award; microLaser PS35 has earned the 1990 InfoWorid Excellent 
Value award and 4 Vi mice from MacUurr, October 1990. 


v Texas 
Instruments 


* Based on estimated typical usage * ’For more information on service upgrade options, call 1-800847-5757 in the U.S. and 1-8002686314 in Canada, tSuggested retail price — dealer pnccs may vary, t Based on suggested retail price 
of consumables and approximate page coverage rating for each oonsumaHc at 4% Hack (tDncr, developer and OPC). microLaser is a trademark of Texas Instruments Incorporated. Microsoft and DOS are registered trademarks, and Winders 
is a trademark of Microsoft Corporation. Adobe, PostScript and the PostScript logo are registered trademarks of Adobe Systems Incorporated which may be registered in certain jurisdictions. LaserJet is a registered trademark of Hewlett- 
Packard, 1 ik. Apple and Macintosh are registered trademarks of Apple Computer, Inc. OS/2 is a registered trademark oftrwrmaoonaJ Business Machines Corporation. UNIX is a registered trademark ofVT&T. ©1992 T1 76543 
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what was really installed was a 40-MB 
drive. Changing that setting instantly fixed 
all the problems. 

One moral of this story is, if you haven’t 
written down all your Setup information, 
particularly your disk type, for all your 
machines, go do it now. You never know 
when you’ll need that. The other moral is, 
before you have at a disk with NDD, you 
might give a few seconds thought to what 
else might be wrong. 

Anyway, I’m pleased to report that 
Richard has the 3170 in Washington and it 
works just fine. He loves the built-in fax 
modem, and he finds the AT&T Mail pro¬ 
gram powerful and easy to use. The 3170 
seems to have made a Windows convert 
out of a former Mac user. 

A Retraction 

A couple of months ago I wrote about 
surge protectors and said that I had two 
kinds that don’t use MOVs (metal-oxide 
varistors). Apparently I misread the spec¬ 
ifications on one of the brands; at any rate, 
I was wrong. The only surge protector I 
have that does not use MOVs is Zero 
Surge’s ZS900. 

This doesn’t mean that the units that do 


have MOVs are bad or won’t protect you; 
they probably will. The problem is that 
each surge that goes through the MOV 
damages it, not much, but some; if there’s 
enough damage, it won’t do the job prop¬ 
erly. There is no test available that can de¬ 
termine just how safe the MOVs in your 
protector might be; thus, some experts ad¬ 
vise you to replace MOV protector units at 
regular intervals, say, every couple of 
years. 

Zero Surge units don’t have MOVs. As 
far as I can determine, they aren’t dam¬ 
aged at all by any surge that doesn't actu¬ 
ally destroy the unit. They cost more, but 
you don’t have to replace them. Me, I like 
the peace of mind. 

I also have a suggestion to those making 
MOV-based surge protectors: ever thought 
of putting those in a removable cartridge? 
That way, a nervous user could replace 
them annually. 

EDOS 

If you like to play with Windows and you 
run a lot of DOS programs, you probably 
want this. It lets you allocate and deallocate 
Windows memory for DOS sessions; and 
it will create Really Big DOS Windows, 


above 700 KB in size. There are other neat 
features, like the CLIPBOARD command 
that will tell you if there’s any text in the 
Clipboard and if so how much, and lets 
you examine or print what’s there. There 
are time-slice controls, status information, 
a way to tell how long a DOS session has 
been running, and what percentage of your 
computer’s CPU that DOS window has 
eaten. 

Fair warning: I’ve used this without 
problems, and so have others, but when I 
mentioned to a Microsoft Windows pro¬ 
grammer/manager that EDOS let you have 
700-KB DOS sessions under Windows, 
he shuddered. That hasn't caused me to 
take EDOS off my machine. It really is 
useful. However, understand that I save 
both programming and text work early and 
often; and be aware that EDOS does things 
Microsoft doesn’t believe possible. 

Mystat and Systat 

Mystat comes with a foreword from Le- 
land Wilkinson, the president of Systat, 
and is an introductory course and tutorial 
on statistics using Systat. The package is 
designed for use by educators. No statistics 
training program is all that easy for people 



ZylNDEX 


*ytfv c 

v '' 


With 

ZylNDEX, you 
can find information 
contained in any document 
collection on network or stand alone 
computers in just seconds. Quick, 
precise, fun; ZylNDEX can search 
word processing, database or graphics 
files in plain english. Many output 
features. Powerful search tools: Word 
or Phrase; Boolean; Proximity; 

Synonyms and more... Powerful 
InfoApps features: HyperLink; Notes; 

Cut & Paste; Print; Launch...put your 
information to work for you. 

ZylNDEX works with WordPerfect, 

Word for Windows, dBase, graphics and 
other file formats. Developers API 
Toolkit available. 

Call 1 -800-544-6339 for 

free demo or update info 


ZylJ0£ 


ZyLAB 

* Division of 



100 Lexington Drive • Buffalo Grove, IL 60089 
ln«. Phone: (708) 459-8000 • Fax (708) 459-8054 



MULTIMEDIA 



NoteBook 


AVerKey (NTSC or PAL) 

— VGA to VIDEO for Notebook 

— Flicker-Free filter 

— Supports Windows 3.0 and 3.1 

— Supports all IBM standard modes up to 
640 x 480 with any colors (256, 32K, 

64K....) for NTSC or PAL For PAL TV 
system, 800x600 is supported if Cirrus 
CL-GD64I0 VGA chip is used. 

— Supports 640 x 480 mode without loading 
any A VerKey driver. 

— Compatible with all VGA cards 

— Simultaneous graphics display on both 
VGA and TV monitors. 


AVerKey 


VGA Monitor 


We also have following items: 

- VGA to Video OVER LA Y/GENLOCK 
card 

— Live Video Window controller 

— VGA to Video Converter card 

- TARGA 16 compatible card 

— JPEG compression card 

- TUNER card 


meeBITOI 

LAJh a n n o v 11 


• 31. 03. iff 3 


Hall 008 
Booth No D27 


MANUFACTURED BY: 



ADDA (USA, CAI TEL 1-510-7709899 FAX: 1-510-6231803 
ADDA (CANADA, BC) TEL: 1-604-2783224 FAX: 1-604-2782909 
ADDA (TAIWAN) TEL: 886-2-2484131 FAX: 886-2-2484276, 2488214, 2404538 


All trade marks are the properly of their respective holders. 
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BEFORE PROTECTING 
YOUR SOFTWARE... 


HE* 1 - 

iV'^ourSo^ore 

pt°'® i V-V r ‘ n ' e 


Keep' 




.against piracy and unauthorized use, 
make sure that your protection system lias 
all the following qualities: 

GOOD HARDWARE KEY 

Hardware-based software protection 
systems are now the standard worldwide. 
However, not all keys are the same. A good 
key should have all the 
Following features: 

\/ Compatibility and transpa¬ 
rency. The key should work 
without any problem on your , 
customers’ computers. The 
user should be able to forget 
the key after connecting it. 

l/ Unbreakable electronics. A 
customized ASIC (Application 
Specific Integrated Circuit) 
component should be 
integrated in the key. This 
prevents reverse engineering 
and makes cracking virtually 
impossible. 

)/ A unique and inaccessible 
oftware developer’s code burnt into the 
ASIC. (This code should not be held in the 
*ey’s memory, where it can be read and 
altered.) 

l/ A Read/Write Memory inside the key 
;hould be available on demand. The 
memory should be writable in the field, on 
any PC, without any special programming 
equipment. 

l/ Very low power consumption, enabling 
he key to work even under the worst 
x>wer conditions, on PCs and laptops, with 
or without a printer. 

POWERFUL 
SOFTWARE 

Since it’s practi¬ 
cally impossible to 
crack or duplicate 
key having all 
the features 
mentioned above, a 
pirate will usually go for the 
software linking the protected 
program to the key. Therefore, 
check that your protection soft¬ 
ware has all of the following: 

l/ A Linkable Protection Module 
with which calls can be made to 
the key from any point in the 
protected program. 




)/ An “Envelope" installation program. Such 
programs enhance security while making it 
passible to protect a software even without 
its source code. 

\/ Sophisticated antidebugging and 
encryption mechanisms. 

HASP®, THE PROFESSIONAL 
SOFTWARE PROTECTION 
SYSTEM, OFFERS YOU ALL 
THESE FEATURES AND 
MORE: 

HASP was designed by a team of computer 
experts, professional cryptologists, and 
electrical engineers. As a result, HASP keys 
are supported by what is probably the best 
software in the market, and the HASP system 
has worked on every computer it has been 
tried on. In addition to all the features 
mentioned above, HASP provides: 

*/ A Full Authorization 
System for 
protecting 
dozens of 
programs 
using only 
one key. 

l/ A Pattern 
Code Security 
System (PCS) 
enabling parallel processing of multiple calls 
by the Linkable Protection Module. 

•/ A Virus Detection option that can be 
incorporated in the protected program to 
check whether it has been infected by a virus 
or tampered with in any way. 

\/ Several HASP keys can be daisy-chained. 

NETHASP, SOFTWARE 
PROTECTION FOR 
NETWORKS 

l/ Only one NetHASP key is needed to 
run a protected program from many stations 
in a network. NetHASP provides full 
support for protecting DOS and 
WINDOWS software under network 
environments, including Novell dedicated 
& non- dedicated servers, Lan Manager, 
Lantastic, Banyan, DLink, and NET-BIOS 
based LANs. 

IN A TEST CARRIED OUT BY AN 
INDEPENDENT LAB, HASP WAS 
THE ONLY KEY WHICH 
WAS NOT BROKEN*. 



North 

America: 


OPERATING ENVIRONMENTS 

1/ PC: DOS, WINDOWS, OS/2, SCO UNIX, 

SCO XENIX, INTERACTIVE UNIX, AIX, 
AUTOCAD, DOS EXTENDERS 

l/ MAC (ADB Port): System 6.0.5 and up 

\/ NEC (Serial Port): DOS, WINDOWS 

AND THE BOTTOM LINE: 

We offer some of the most competitive prices 
in the market. 

Since 1984, HASP has enabled 
thousands of software producers in 
more than 40 countries, including 
several Fortune 500 companies, to 
protect their software. 

To learn more about why so many 
professionals have chosen HASP, call us 
for our low price evaluation package. 


LADD1N 

SOFTWARE 
SECURITY INC. 

200 Broadhollow Rd., Suite #207 
Melville, NY 11747, USA 
Tel: 800-223 4277 
516-424 5100 
Fax:516-424 8300 


International ALADDIN 

Office: KNOWLEDGE SYSTEMS LTD. 

15 Beit Oved St., Tel-Aviv, Israel 
P.O.Box:! 1141 Tel-Aviv 61110, 
Tel: 972-3-5375795 
Fax: 972-3-5375796 

■ Australia Conlab Pty. Ltd., Tel: 3 8985685 

■ Belgium Akkemians bvba, Tel: 3 2338826 

■ CSFR ATLAS Ltd., Tel+Fax: 2 766085 

■ Chile Micrologica S.A., Tel: 562 222 1388 

■ Denmark SC Metric a/s, Tel: 42 804200 

■ France l.ogidata lntl., Tel: 50707375 

■ Germany CSS GmbH, Tel: 201 749860 

■ Greece Unibrain SA, Tel: 1 6856320 

■ Holland Akkermans BV. Tel: 45 241444 

■ Italy Partner Data S.r.l., Tel: 2 33101709 

■ Korea Dae-A Engineering, Tel: 2 848 4481 

■ New Zealand Training Solutions, 

Tel: 4 5666014 

■ Poland Systherm Tel: 061 45065 

■ Portugal Futurmatica Lda., Tel: 1 4116269 

■ South Africa D Le Roux, Tel: 11 886 4704 

■ Spain PC Hardware, Tel: 3 4493193 

■ Switzerland Opag AG, Tel: 61 7112245 

■ Taiwan Teco Ltd., Tel: 2-555 9676 

■ Turkey Mikrobeta Ltd., Tel: 4-4677504 
* CT Magazine. May 1990. 

© Aladdin Knowledge Systems Ltd. 1985-1992 
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who don’t understand statistics, but Mys- 
tat is relatively painless. In my judgment, 
you can’t really operate in the modern 
business world without understanding 
something about statistical inference. You 
may not need to know how to do statistical 
tests of advertising copy, or sales pitches, 
or to analyze masses of incomplete data, 
but you sure had better be aware of what’s 
possible; and if you hire experts, you cer¬ 
tainly will want to know enough to avoid 
being snowed. 


Most college introductory statistics 
courses are absurd: they teach cookbook 
methods for calculating means and stan¬ 
dard deviations and conduct “Student’s 
T” tests; but they don't give you any real 
understanding of what statistics is about. I 
don't say working your way through this 
book/course will make you a statistician, 
but it’s my judgment that it will teach you 
more than any of the statistics courses for 
education majors I’ve seen. Moreover, 
when you’ve finished, you’ll have a good 


idea of what Systat can do. Mystat is rec¬ 
ommended. 

Info Select for Windows 

Info Select for Windows is a free-form 
database program in which you can col¬ 
lect all those notes that pile up on your 
desk, and it really is neat. Moreover, the 
Windows version is an improvement over 
the DOS program without taking away the 
simplicity that made it easy to use. 

Info Select organizes things the way I 
do, into small notes that I can stack into 
related piles. You can also use it to dis¬ 
play information or do queries. A neat fea¬ 
ture lets you find out what city and time 
zone correspond to a given area code, and 
looking at how they did that suggests sim¬ 
ilar things you could do. 

There are other features (e.g., a phone 
dialer and calendar) that 1 don't use be¬ 
cause those are built into FranklinQuest’s 
Ascend time management system, but they 
work. Mostly, though, if you get into the 
habit of using Info Select, you may cure 
yourself of scribbling phone numbers on 
the backs of old envelopes and then find¬ 
ing they’re lost when you need them, or 
making notes on Post-its and slicking them 
all over your monitor until you can’t see 
the screen. Recommended. 

Foloman 

Fotoman is a digital camera from Log¬ 
itech. I've written about digital cameras 
before. They’re a quick way to get mono¬ 
chrome images into your portable (or desk¬ 
top) computer. Image formats include 
TIFF, PCX, and BMP. From there, you 
can paste them into documents for printing 
or sharing over a WFWG network, or you 
can use them in image-aware databases 
like Thinx. Alas, there’s no way I know 
of to paste one into Info Select, which is a 
pity because that might be a good way to 
organize the photo images. 

Fotoman works. The image quality isn’t 
all that high, and even when fully charged, 
the camera takes several seconds to get 
ready to take the next picture. The reso¬ 
lution (256 gray levels, 376 by 240 pix¬ 
els, meaning 75 dots per inch in a 3J4- by 5- 
inch photo) isn't good enough to do what 
I would like, which is to take it to the li¬ 
brary and use it as a kind of scanner to 
make notes from books, but the pictures 
aren’t bad. 

There are limits to what you can do with 
a single battery charge. If you take a full 
load of 32 pictures with flash on every pic¬ 
ture, you’ll have about 24 hours to either 
recharge the camera or get your pictures 
transferred to your computer. 

If you need medium-quality mono¬ 
chrome images on-screen or in documents. 
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The World’s Best Selling 
UNIX Clone Just Got Better. 


Now with full 32-bit 
implementation! 

If you want to ignite your 32-bit hard¬ 
ware with the multi-user, multi-tasking 
power of UNIX, Coherent 4.0 has arrived. 
And if you’re operating or selling 
small business network systems 
with dozens of users, that’s really 
good news. Because Coherent 
4.0 is what you want in 
UNIX at a price that’s hard 
to believe. 

Run UNIX 
applications today! 

Coherent is now bin¬ 
ary compatible with UNIX. Most 
UNIX PC applications port with a simple 
recompile and many now run right 
out of the box. The list is growing 
everyday, so call for details. 

Yes, It’s For Real! 

How can it be? First of all, 

Coherent was independently 
developed by the Mark Williams 
Company, so you don’t pay for 
UNIX licensing fees. You don’t pay 
any mark-up or reseller costs 
either. Coherent is only sold directly to you. 



Coherent 

Still $99.95. 


“.. (Coherent) may be the best thing 
that has happened to UNIX yet . * 
- William Zachmann, PC Week 


MWC 

COHERENT 

Version 4.0 

<vrn 

UNIX/386 
Version 32V2 

No. of Manuals 

1 

14 

No. of Disks 

6 

25 

Kernel Size 

100 K 

375 K 

Install Time 

40 min. 

34 hours 

Suggested Disk Space 

10 meg 

60 meg 

Min. Memory Required 

I meg 

24 meg 

Performance* 

85.7 

31.3 

Price 

$99.95 

$2590 


•Byte C Compiler Benchmark: Compiles per 
minute on 25 MHZ 486. 


six disk installation is a breeze 
compared to their 25. \fc>u’ll also 
learn it faster and increase over¬ 
all performance. All because 
Coherent is smaller, faster... 
and better. 

Small, But So Complete. 

Make no mistake, Coherent 
is a wholly professional develop¬ 
ment system. Ybu get a complete 


u Coherent comes so fully qualified 
as a UNIX clone , you find yourself 
thinking , 7 can't believe it's not 
UNIX!"-Sean Fulton , UNIX Today! 


C compiler, assembler and over 200 UNIX 
commands including full sets of functions 
for development, administration, 
maintenance and text processing. 

Coherent also comes with 
UUCP capabilities that connect you 
to a world-wide network of free 
software, news and millions of 
UNIX users. And it’s all clearly 
documented in Coherent’s highly 
praised 1200 page manual. 

Experienced, Supported, 
Guaranteed. 

Mark Williams Company has been 
developing professional programming 
tools since 1976. Our commitment to 
our products and users is unsurpassed. 
Users applaud our popular BBS and the 
widely acclaimed telephone support 
they get free from Coherent developers. 

Still, we’re not asking you to take a 
chance on Coherent. We’ve made it fool¬ 
proof to see for yourself-with a 60-day 
money-back, no hassles guarantee. So 
pick up that phone and order Coherent 
now. And the best way to UNIX will be 
on its way to you! 


In fact, over 40,000 copies of 
Coherent have already been sold. And, 
like the ones we quote here, virtually 
every critic who’s reviewed Coherent has 
raved about it. 

So Much Less, 

Yet So Much More. 

As a virtual clone of UNIX, Coherent 
embraces the original UNIX philosophy: 

Small is beautiful. Small price, yes. But there’s more, much 
more, to Coherent than its amazing price. 

Requiring only 10 megabytes of disk space, Coherent 
can reside with DOS. So you can keep all your DOS 
applications and move up to Coherent. And it runs with 
as little as 1 MB of memory versus 4 MB for other UNIX 
versions. 

The World's Only Plug And Ray UNIX Clone. 

\bu’ll have Coherent up and running with a fraction of 
the time and effort it takes for other UNIX versions. Our 

Distributors: Australia + 07-266-2270, Brazil + 011-883-2299, Czech. + 06-32-62877, Denmark + 42-887-249, England + 091-2932219, Finland + 941-871-871, 
France + 14741-4519,14672-8074, Germany + 0511-53-7295, 030-313-7015, Holland + 023-386-599, Hungary + 153-0988, Malaysia + 03-7534477, 
Norway + 0-211-0950, South America/Caribbean + 1-809-723-5000, Sweden + 0660-19290. 


800-MARK WMS 

(800-627-5967 or 708-291-6700, FAX: 708-291-6750) 

60-DAY MONEY BACK GUARANTEE! 



Mark Williams Company 

60 Revere Drive, Northbrook, IL 60062 

Coherent is a trademark of Mark Williams Company. UNIX is a trademark of USL 
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Images in your Computer 


I 


from Video or full page Scanners. Double your productivity in 
DeskTop Publishing, OCR and Multimedia applications. 

LolorSnap PC 



Professional, REAL 
TIME, video image cap¬ 
ture in color (24-bit,_ 

16.7 million colors) and $599.00 
gray scale. Capture from any NTSC/PAL 
video source, camcorder, live TV, still 
video etc. VGA. SVGA supported, files 
saved in standard formats. Superb image 
quality, Windows support. 



Artiscan 24-bit true 600I 
or 800 dpi on both axes 

Professional, desk-top, fast 
(SCSI interface included), 24- 
bit color scanner. True 600 dpi $ ] 1 99.00 
on both axis. Superb picture quality in color 
and gray scale. Includes Image Processing 
software. Optional X-Ray. Transparency 
Scanner ($699.00). OCR software options 
available.Recognita (add $159.00). 800x800 
dpi version $1545. Bestmagazineratings^ 


PageReader 300 



Color 3000 


Full Page, 300 dpi Scan¬ 
ner complete with OCR 
WordScan software & 
line-art Imager software!! HP-ScanJet 
compatible driver hence compatible with 
any OCR package. Fast! Reads avg. page in 
<10 sec. Incredible introductory price 
$399.00 complete!!! With Recognita 
add $159.00), with 9600 fax/modem 
send/rec. add $99.00. Ideal in any office for 
text, autoCad drawings, presentations etc. 


4599.00 


Full Page, color (24-bit) 
scanner (16.7 million col¬ 
ors or 256 gray scale). 

Complete with Color Image Processing Soft 
ware. Fully HP ScanJet emulation driver. 

Color 3000.599.00 

WordScan.99.00 

Recognita.159.00 

Call or write for info on Scanner or 
Video Rased Image Transfer Systems 


30-day return guarantee on all products. 1 year warranty. Major credit cards. Resellers Welcome. 

14250 NW Science Park Dr. - Portland OR 97229 
fax (503)643-5379 


Computer Friends, Inc. 

Toll Free 1-800-547-3303 - tel. (503)626-2291 
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PRICES HARD TO MEET - SERVICE HARD TO BEAT! World Wide Inquiries Promptly Filled 



this will do the job. Taking an image out of 
the camera and squirting it into the com¬ 
puter through a serial port is slow—about 
a minute per picture—but it’s painless, 
and once the image is in the machine, you 
can manipulate it in various ways. 

Fotoman is a pretty good deal for real 
estate companies and other outfits that use 
a lot of pictures and need speed and con¬ 
venience rather than high resolution and 
detail. It can save a bundle on film. 

Pascal Returns 

Windows is written in C, and for a while it 
looked like the only way to write Win¬ 
dows applications was to learn C pro¬ 
gramming. Microsoft released Visual Ba¬ 
sic, which in my judgment is far preferable 
to C, hut there’s a widespread belief that 
real programmers don’t write in BASIC. 

Comes now two new Borland Pascals. 
Turbo Pascal 7.0 is the introductory level. 
The real news is Borland Pascal with Ob¬ 
jects, a complete package that contains 
Object Vision, Turbo Assembler, Turbo 
Debugger, the new Pascal compiler, and 
DLLs that let you write code for DOS or 
Windows. 

You can also do DOS DLLs for Win¬ 
dows. Not even Microsoft has a compiler 
that will do that. Borland Pascal uses the 
same DOS memory extensions that power 
Borland Paradox, meaning that it’s a very 
proven engine, and you can write DOS 
programs as large as 16 MB if you like. 

Recall what 1 said about competition 
with Microsoft. You probably don’t want 
to write a 35,000-line program in any kind 
of BASIC; and writing something that big 
in C may take decades. Borland Pascal 
compiles fast, has tons of productivity 
tools, and makes efficient code. As an ex¬ 
ample, Generic CADD is written in Turbo 
Pascal; the new Borland Pascal is even 
more efficient and is backward-compatible 
with Turbo Pascal. My guess is that both 
Windows and DOS applications written 
in Borland Pascal will ship months before 
the same application written in C or C++. 
More next month after 1 have the final-re¬ 
lease product, hut I find it exciting that 
Pascal has come hack in a big way. 

Learn About Counting 

Generally Roberta looks at educational 
software, much of which can only he de¬ 
scribed as bloody awful; but of Learn 
About Counting with the Berenstain Bears, 
she says: “This is worth putting under 
some little one’s Christmas tree. It comes 
with sound and is for children as young 
as 4. It’s a snap to install, unlike some ed¬ 
ucational software designed for kids with 
a rocket scientist in the family. The user 
gets to choose whether Brother or Sister 
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NEWCOMPEXT-NET. 
FINALLY TOKEN RING 
THAT'S TRUE BLUE. 


Until now, connecting non- 
IBM cards to IBM Token Ring 
meant the hassle of writing special 
drivers and a lot of tinkering. 

But the new Compex T-NET 
Token Ring card ends all that. 
Because it’s 100% 
plug-compatible 
with IBM. 

T-NET is one of 
the first with 
National’s hot 
TROPIC chipset 
that’s true blue right down to the 


built-in Media Access Control 
software. And it’s fast, too. Up to 
25% faster than 8-bit Token Ring 
cards. 

Sixteen bit ISA T-NET is 
available now. A MCA version 
will be available soon. And 
with a $595 retail price, an 
IBM-compatible Token 
Ring network has never 
been so affordable. 

Compex T-NET. First 
to market with IBM plug 
compatible Token Ring. That’s 



why resellers and users count on 
us to help them out-connect 
everything else. 

Find out more! 

(714)630-7302 
Fax (714)630-6521 


COMPEX 


Out-connecting the rest 

61992 Compel, Inc. Compel»a registered trademark of Compel, Inc T-NET hi 
rrklemark of Compel. Inc IBM n * registered trademark of International Business 
Machines Corporation All other trademarks and copyrights acknowledged 
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Bear will take the kiddies on a colorful 
trip. The program uses the integral speak¬ 
er to prompt the user, and if there’s an er¬ 
ror, the designer walks the student through 
the why of the correct answer. It doesn’t 
just give you the lame ‘Try again' you see 
too often. 

“They even throw in some finger pup¬ 
pets. Many kids will enjoy their mom or 
dad starting them on this package, and af¬ 
ter a bit, the youngster can work indepen¬ 
dently to play the eight different games.” 

Winding Down 

We have the new Kyocera Ecosys printer 
that doesn’t use cartridges, and we like it. 
The learning tool of the month is Learn 
Programming Today with Turbo Pascal 
from Borland; this is a videotape, work¬ 
book, and compiler that starts at the be¬ 
ginning and moves rapidly to complex pro¬ 
grams. If you’re just beginning to learn 
programming, or if like me you got out of 
the habit of Pascal and want to get back 
in, this is an excellent tool. 

Two computer books this month: 
Michael Young’s Visual Basic: Game 
Programming in Windows (Microsoft 


Press, 1992). This is intermediate level. 
Games use a lot of programming tech¬ 
niques, including sound and animation. It 
has plenty of examples. The second book 
is Peter Fink's PostScript Screening 
(Adobe Press, 1992). It's the best intro¬ 
duction to the whole subject of visual 
screening, halftones, and so forth, that 1 
have yet seen; I sure learned a lot from it. 

Another book I learned much from is 
Stephen Bigelow’s Understanding Tele¬ 
phone Electronics (Sams, 1992). This will 
tell you as much—more, probably—as 
you want to know about telephones, from 
the handset to the central switchboard. It 
includes faxes and wireless phones. 

The book of the month is Robert Hein- 
lein’s Take Back Your Government (Baen 
Books, 1992). I wrote the introduction and 
some notes, but I don’t get royalties. This 
was written years ago, when the structure 
of U.S. politics was quite different; and, 
as I say in my introduction, a time when, in 
my judgment, citizens had more control 
of their government. We could do worse 
than go back to such times. 

The game of the month is Darklands 
from MicroProse. The game was released 


too early (although way behind schedule) 
and the first versions had serious bugs, but 
that ought to be fixed by the time you read 
this. It’s a new twist on role-playing 
games, set in the Holy Roman Empire as it 
believed itself to be. 

I am installing NetWare, as well as 
working with WFWG. 1 continue to look at 
operating systems: Windows, OS/2, and 
NextStep for the 486. Networks and op¬ 
erating systems, along with development 
languages, will be major themes during 
the next year. The computer revolution 
continues. ■ 


Jerry Pournelle holds a doctorate in psy¬ 
chology and is a science fiction writer who 
also earns a comfortable living writing 
about computers present and future. Jerry 
welcomes readers 9 comments and opin¬ 
ions. Send a self-addressed, stamped en¬ 
velope to Jerry Pournelle, c/o BYTE, One 
Phoenix Mill Lxine, Peterborough, NH 
03458. Please put your address on the let¬ 
ter as well as on the envelope. Due to the 
high volume of letters, Jerry cannot guar¬ 
antee a personal reply. You can also con¬ 
tact him on BIX as u jerryp. ” 


ITEMS DISCUSSED 


Borland Pascal with Objects .$495 

Learn Programming Today 


with Turbo Pascal.$59.95 

Turbo Pascal 7.0.$149.95 


Borland International, Inc. 

1800 Green Hills Rd. 

P.O. Box 660001 

Scotts Valley, CA 95067 

(800) 331-0877 

(408) 438-8400 

fax: (408) 439-9344 

Circle 1161 on Inquiry Card. 

Darklands .$69.95 

MicroProse Software, Inc. 

180 Lakcfront Dr. 

Hunt Valley. MD 21030 
(800) 879-7529 
(301)771-1151 

Circle 1162 on Inquiry Card. 

EDOS .$39.95 

Firefly Software Systems Corp. 

32345 Southwest Arbor Lake Dr. 

Wilsonville, OR 97070 

(800) 248-0809 

(503) 694-2282 

Circle 1163 on Inquiry Card. 


Fotoman .$799 

Logitech, Inc. 

6505 Kaiser Dr. 

Fremont, CA 94555 

(800)231-7717 

(510) 795-8500 

fax: (510) 792-8901 

Circle 1164 on Inquiry Card. 

Info Select for Windows.$149.95 

Micro Logic Corp. 

P.O. Box 70 

Hackensack, NJ 07602 

(800) 342-5930 

(201)342-6518 

fax: (201) 342-0370 

Circle 1165 on Inquiry Card. 

Learn About Counting .$24.95 

Comptons New Media 

2320 Camino Vida Roble 

Carlsbad, CA 92009 

(800) 532-3766 

(619)929-2500 

Circle 1166 on Inquiry Card. 


Mystat.$18.95 

Course Technology 
I Main St. 

Cambridge, MA 02142 
(800) 648-7450 
(617)225-2595 
fax: (617)225-7976 

Circle 1167 on Inquiry Card. 

NCR 3170.$3999 

Safari Systems 
I4K World's Fair Dr. 

Somerset, NJ 08873 

(908) 302-5800 

fax: (908) 469-4578 

Circle 1168 on Inquiry Card. 

Systat.$895 

Systat, Inc. 

1800 Sherman Ave., Suite 801 
Evanston, IL 60201 
(708) 864-5670 
fax: (708) 492-3567 

Circle 1169 on Inquiry Card. 

ZS900.$149 

Zero Surge, Inc. 

103 Claremont Rd. 

Bernardsvilie, NJ 07924 

(908) 766-4220 

fax: (908) 766-4144 

Circle 1170 on Inquiry Card. 
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IN A HARSH ENVIRONMENT, AN ORDINARY PC 

l A DEAD PC . A lot of PCs do well to survive a desk- 
)p. But on the production floor or in the field, the dust, 
eat, vibration and traffic can finish an ordinary 


3 C-and your operation- in a hurry. Even if your PC has 
o withstand hell, your business doesn’t have to. As long 
is you’re using ruggedized PCs from Texas Micro. 


tests, we shake, bake and beat them like there’s no tomor¬ 
row. Because with an ordinary PC, there may be none. 

OUR PCS ARE THE BEST BECAUSE THEY’RE 
BUILT FOR THE WORST. We design our 286, 386 
and 486 systems using rugged 
design techniques that give them 
up to three times the life expec¬ 
tancy of other PCs. 

Our passive backplane, for 
example, gives you instant access 
to plug-in CPU cards and compo¬ 
nents, reducing Mean Time To 
Repair to under 10 minutes. 

We shock-mount the drives 
within our nickel-plated, all-steel 
chassis to withstand vibration. 

We implement VLSI and PAL 
technology to increase component 
reliability. And we use positive 
airflow filtration to reduce contam¬ 
ination and system heat. 

STRONG SUPPORT IS OUR 
STRONG SUIT. We provide toll- 
free technical assistance and a 
regional network of field application engineers. We also 
customize PCs to meet your particular specifications. 
FIND OUT WHAT OUR PCS ARE REALLY 


If You Need A 

PC That Will Go 
Through Hell, 
Get One That's 

Been There. 


OUR PCS TAKE A BEATING FROM THE 
"ORTUNE 100. In fact, 70 of them pul Texas Micro 
3 Cs through the wringer every day, in everything from 
ndustrial applications to severe office environments. 
And we don’t spare our PCs, either. During factory 


MADE OF . Call us for complete product information 
and specifications. Or send in the attached card. 

But don’t delay. The path¬ 
way to hell is paved with good 
intentions. 





Ruggedized Rockmourri 

* 14 option slots, 3 drive bays 

* MicieJ-plated, steel chassis 

* l 00,000 hr MJBF* power supply 

* Complete front ptuml accessibility 

* 14" VGA Multisync monitor 


Ruggedized Workstation 

* 0 Option slots, 2 drive bays 

* NEAAA4 compliant 

* i 00,000 hr. MT0F * power supply 
> CRT/CPU in o™ will 

- VGAmonlk* 



Rugged iicd fkixhlop 

* 10 option slots,. 2 drive bdyi 

* Nickd-pfotod, Sleel chassis 

* 100,000 hr MTBF* power supply 

* Extra smal footprint 


Ask A Few Tough Questions: 1-800-627-8700. 


\ll Iradft names referenced are the service mark, Trademark or registered trademark of the respeciiva manulocturar. *Meon Time Between Failure f European inquiries call 31-36-536-5595. Other in/tetnali ratal inquiries call 1-713-933-8050 


Circle 177 an Inquiry Card. 
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Exotic Excursions 


Telemark Skiing 
In Sunny 

Saudi 

Arabia 


Enjoy a thrilling sand 
skiing holiday! 

Take dime skiing lessons 
from local Bedouin legends* 

Slalom clown some of the 
steepest dunes on Earth, 



Ride camels to picturesque 
summ i ts a ft e r eve ry run. 

After hot days on the 
dunes, discover the magic 
of the Arabian nights. 


Slide 
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FOR WINDOWS 


Add a new dimension of 
visual impact to all your busi¬ 
ness communications with 
Microsoft* Video for Windows? 
It’s the easy way to take your 
Windows-based word process¬ 
ing documents, spreadsheets, 


sequences with our VidCap tool and a videc 
capture board like the low-cost Video Blaster 
from Creative Labs. Simply use video footag 

i u - . - 1 you’ve shot with your own 

I v l u e OI camcorder. Or incorporate 
existing video clips from 


BLASTER 


and presentations and put them into action. 
In fact, you can incorporate digital video 
clips into any OLE-aware application for a 
more complete and engaging message. 

To start with, you can choose from over 
240 different clips in the video library’ that’s 
included standard on a CD-ROM disc. Or 
you can easily create your own digital video 


your company’s library for product demon¬ 
strations and customer presentations. 

With Microsoft Video for Windows, 
editing is easy, too. Just call up the VidEdit 
tool. Click your selection on the toolbar. 
And you’re well on your way to assembling 
video sequences that show off your unique 
directorial style. 

To run new Video for Windows, all you 


© 1992Microsoft Corporation. All rights reserved. Printed in the USA, 'Portions provided by First Light, Inc w *Plus applicable sales tax. Reseller prices may vary. Offer good until 
March3011993. Please allow2 -l weeksfbr delivery upon receipt of this order by Microsoft. In the 50 Untied States, call (800)882 2000, ExtJA4. For information only, in Canada 
(800) 563-9048: outside the 50 United States and Canada, cat! (206)936-8661. Trial Pack system requirements: Personal computer with 386SX or higher microprocessor ru nnin 
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With the Media Player, you can easily 
view video dips or incorporate them 
into any OLE-awam application. 


need is the 
Microsoft 
Windows 
operating 
system and 
a 386 or 


higher PC with no extra hardware. And, 
lince Intel* Indeo" technology is built in, you 
can add special video hardware IhJaa- 
[which supports this technol- IlfiES? 
ogy) for enhanced video quality. 

For a preview of Video for Windows, 
order our Trial Pack for just $9.95.** It contains 
everything you’ll need to see how Video for 
Windows can impact your communications 


Or see the entire performance by getting your 
own copy of Video for Windows. We think 
you’ll get the picture. And so will your audience. 

Experience Video for Windows on your own PC. 

You can order the Video for Windows 
Trial Pack directly from Microsoft for just 
$9.95. Or you can get a copy of the full pro¬ 
duct from an authorized reseller near you. 

lb place your Trial Pack order or to get the 
name of a reseller in your area, call Microsoft 
today at (800)882-2000, ExtJA4. 

Microsoft 

Making it easier 


'rnsoft Windows operating system version 3.1, audio board compatible with Windows f VGA display (256cofor or greater recomtnendedl Micro soft mouse or compatible pointing 
ice and a 3.5-inch high density (144 MB disk drive) are required. Microsoft ha registered trademark and Windows is a trademark of the Microsoft Corporation. Intel is a registered 
iemark and Indeo and the Indeo logo are trademarks of Intel Corporation, Video Blaster and the Video Blaster logo are trademarks of Creative Labs . 
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The world’s best for 1992 sets new standards for excellence 

MICHAEL NADEAU 


E very fall, BYTE selects the best products, technologies, and standards of the past year for special recognition. 

Editors and BYTE licensees around the world nominate and vote for candidates that, in their judgment, represent 
the most significant developments in terms of innovation, performance, and price. (For a description of the se¬ 
lection process, see the text box “How BYTE Selected the Best” on page 122.) 


While the economy may have been in 
the dumpster in 1992, the computer in¬ 
dustry still managed to turn out a record 
number of innovative products, stan¬ 
dards, and technologies. The 109 BYTE 
Award winners—25 more than last 
year—are important not just for what 
they did in 1992, but also for the direc¬ 
tion they will provide for 1993, 

For example, users will crave yet more 
power in the coming year. As software 
products such as Award of Excellence 
winners Adobe Premiere 2.0, Core I Draw 
3.0, FrameMaker for Windows, and Microsoft Windows for 
Workgroups establish themselves, users will discover that 
these programs work best on high-performance hardware, 
Bui not to worry—other Award of Excellence winners have 
this angle covered. Intel's 486DX/2, the Radius RocketShare, 
and the VL-Bus standard all provide significant performance 
boosts to their respective platforms. 

The PC price war of 1992 has led users to expect to pay less 
for products, and many of the award winners were chosen in 
part because of their ability to deliver quality at a lower cost. 
Kyocera’s Ecosys aSi laser printer, which won an Award of 
Excellence, is reasonably priced and features a low cost per 
copy, Artisoft continues to set the price standard for peer 
LANs with its Award of Distinction winner LANtastic 4.L 


Another Award of Distinction winner, 
Compaq’s ProLmea PC line, should re¬ 
main both a price and volume leader 
through 1993, 

A Big Year for Windows 

The Windows juggernaut continues this 
year, as 30 Windows-specific prod¬ 
ucts-—nearly twice as many as last 
year—won awards, including diree of 
the top five vote-getiers. Of the three 
new versions of Windows that Microsoft 
launched in 1992, two—Windows for 
Workgroups and Windows 3,1 —placed second and third, re¬ 
spectively, in the overall voting, (The third, Windows NT, 
was not eligible because it was not expected to ship in 1992,) 
Software products accounted for 27 of the Windows win¬ 
ners, and several popular software packages made their Win¬ 
dows debut in 1992. They include Award of Excellence win¬ 
ner Quattro Pro for Windows and Award of Merit winners 
LANtastic for Windows, Mathcad 3.1 for Windows, Mathe- 
matica for Windows, Procomm Plus for Windows, and Quick¬ 
en 2.0 for Windows. 

Award of Distinction winner Approach for Windows 2.0 and 
Aw r ard of Merit winner FileMaker Pro 2.0 for Windows helped 
fill a significant need for Windows database managers. Two 
other Windows database managers announced iti 1992, 
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Borland's Paradox for Windows and Microsoft Access, were not 
eligible for awards because of uncertainty over whether they 
would be commercially available in 1992. 

Clearly, Windows' strong showing in this year’s awards reflects 
the growing number of companies jumping on the Windows 
bandwagon. The decline in the number of winners among DOS, 
Macintosh, and Unix software is evidence that developers are 
devoting most of their efforts to the platform with the highest 
installed base. The number of DOS software winners dropped 
from 13 to nine, Mac software winners dropped from 12 to eight, 
and Unix software winners dropped from three to one (see the fig¬ 
ure). 

New Categories, New Uses 

Some of the most exciting winners are products that represent new 
categories. The Philips CDD521 CD-ROM recorder, for instance, 
makes it possible for even small organizations to publish data 
on CD-ROM in-house. The Kodak DCS 200ci Digital Camera lets 
you take photographs digitally for fast, easy insertion into elec¬ 
tronic documents. 

The Mobidem from Ericsson GE Mobile Communications 
brings wireless mobile communications to a hand-held form fac¬ 
tor using a packet-radio link. And although we are not quite sure 
what the most important practical application of the Gryphon 
Morph image-morphing software will be, it’s a hoot to use. 

Hewlett-Packard shrank the hard drive to 1.3 inches with the 
Kittyhawk. In the process, HP made the drive more energy effi¬ 
cient and less susceptible to shock. With hard drives this small, 
it is now feasible to use rotating media in devices such as hand¬ 
held PCs and cellular phones. 

Pens Are Getting Mightier 

Last year, some pen PCs and Go Corp.'s PenPoint operating sys¬ 
tem won awards. This year, two pen-based applications made 
the cut. PenMagios Numero, a spreadsheet-like math package, 
and PenSoft’s Perspective, an innovative personal information 


manager, both won Awards of Distinction. In addition, the Slate 
PenApps applications development tool was given an Award of 
Merit. 

Fujitsu’s PoqetPad and the Grid PalmPad won an Award of 
Merit and an Award of Distinction, respectively. Both are small, 
hand-held devices, unlike the larger tablet systems that won last 
year. Also, Pi Systems' Infolio pen tablet was an Award of Merit 
winner. 

Predictions 

The trends of this year’s BYTE Awards give us a clue to what 
1993 may hold. Windows will continue to dominate, as new ver¬ 
sions of the operating system target specialized areas such as 
workgroups. With the investment that software and hardware 
developers have in Windows 3.0 and 3.1, it is safe to assume 
that many of these developers will support Windows in all its 
incarnations. 

The drop in Mac software winners may be deceiving. Apple 
garnered four awards for its systems, ranging from the high-per¬ 
formance Quadra 950 to the popular PowerBook 180 to the low- 
cost Performa 600. With hardware of this caliber, Apple stands a 
good chance of gaining market share and, more important, the 
attention of developers. You could see more Mac winners next 
year. 

Potential winners of next year’s BYTE Awards are already 
starting to surface. Microsoft's Windows NT and Access database 
manager barely missed being eligible for awards in 1992. Bor¬ 
land's Paradox for Windows has received praise from beta testers. 
Intel’s Pentium is slated to appear this spring. Apple wUl introduce 
a new crop of Macs. And a new generation of notebooks and 
subuotebooks will have been announced by the lime you read 
this. We are entering another exciting year of new computer de¬ 
velopments. 


Michael Nadeau is a BYTE senior editor. You can reach him on 
BIX as "miken* 

continued 


AWARD-WINNER CATEGORIES, 1991 AND 1992 
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The biggest difference between the 1992 BYTE Award winners and the 1991 winners is the big jump in the number of 
Windows-based products—almost twice as many. There was a small decline in the number of winners in the DOS and Mac 
software categories. 
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Adobe Premiere 2.0 


Adobe Premiere 2.0, Adobe Systems 

Tliis electronic storyboard/video editor got even better with ver¬ 
sion 2.0. It now supports external device control, 16-bit 44-kHz 
sound, SMPTE time-coding, and edit-dec is ion lists. Thus, a Pre¬ 
miere 2.0 storyboard made with clips from high-end videotapes 
call control the equipment you use to edit and create broadcast- 
quality QULpub 


Mac Power Book ISO 



Cx486SLC 



Borland C++ 3.1 r 
Borland International 

Borland’s Windows-hosted 
C++ compiler is simply a joy 
to use: user-friendly, capable, 
and blazing fast. Color syntax 
highlighting, an integrated re¬ 
source compiler, new 386 and 
C++ optimizations, and sup¬ 
port for the Windows 3.1 ex¬ 
tensions top the list of new fea¬ 
tures that make what had 
already been the premier Win¬ 
dows compiler even better. The 
compiler’s application frame¬ 
works—OWL (ObjectWin¬ 
dows Library) and Turbo Vi¬ 
sion—continue to demonstrate 
Borland’s excellent grasp of 
object-oriented principles. 

Corel Draw 3.0 
for Windows, 

Corel Systems 

In one $595 package, Corel- 
Draw 3.0 lor Windows delivers 
nearly all the graphics applica¬ 
tions you could ask for, in¬ 
cluding illustration, an image 
tracer, an image editor, chart¬ 
ing, a slide-show feature, and a 
visual catalog. The program’s 
ease of use, coupled with its 
power, has users singing its 
praises, At press time. Core! 
was expecting to release a 32- 
bit version of Corel Draw for 
OS/2 2.0 and was developing 
a Mac version as well. 

Cx486SLC and 
Cx486DLC, Cyrix 

A lot of factors fed tire PC price 
wars of 1992, and the 25-MHz 
SLC and 33-MHz; DLC from 
Cyrix played important roles. 
Cyrix’s new CPUs support the 
instruction set of the i486, but 
with different pin-outs, a small¬ 
er cache, and no built-in FPU, 
Their performance falls be¬ 
tween that of the 386DX and 
that of the 486SX. Pricing for 
the Cx4865LC, which includes 
a separate math coprocessor, 
allowed vendors such as Com- 
puAdd to market desktop sys¬ 
tems for under $2000 and was 
a catalyst for other CPU ven¬ 
dors to lower prices. 


Borland C+ + 3. / 
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DEC Alpha, DEC 

Workstations keep getting 
faster and faster, and DEC’S 
scalable Alpha RISC CPU will 
help ensure this rising perfor¬ 
mance curve for the foresee¬ 
able future. This 64-bit CPU is 
rated at 200 MHz, for which 
DEC claims a theoretical rat¬ 
ing of 400 MIPS. At that speed, 
other RISC chip vendors will 
have to pedal faster to keep up, 

Ecosys aSi, 

Kyocera Electronics 

The Kyocera Ecosys printer is 
extremely cost-effective, h uses 
an amorphous silicon drum and 
micro fine ceramics toner to 
produce copy at high speeds, 
with no necessary maintenance 
beyond loner replenishmeni 
and minor cleaning every 5000 
copies. There are no cartridges 
to replace. Installation and 
maintenance, including mem¬ 
ory expansion, are easy tasks 
for the average user. 

Excel 4.0, Microsoft 

The Windows spreadsheet that 
set the standard keeps getting 
even better with successive re¬ 
leases. Excel 4.0 aims to be 
smarter about how users work, 
automating common actions 
and making clever guesses 
about what users want to do. 
New “Wizards” walk you 
through the procedures for 
charting and report generation, 
greatly improving Excel’s ease 
of use. 


Frame Maker 
for Windows, 

Frame Technology 

Frame Maker helps legitimize 
Windows 3.1 as a platform for 
serious high-end applications. 
Developed for Unix and pre¬ 
viously purled to the Mac, 
FrameMaker boasts cross-plat- 
lbrm capability at its best, al¬ 
lowing you to ship files direct¬ 
ly from one platform to the 
next. Its main strength is in 
handling book-length docu¬ 
ments and technical publica¬ 
tions. With support for OLE 
and the Multiple Document In¬ 
terface, FrameMaker is a true 
Windows application with the 
power to handle the biggest 
jobs. 
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i486DX/2, Intel 

The cornerstone of Intel’s ag¬ 
gressive product rollout strat¬ 
egy in 1992, this so-called 
clock doubler gives PC users 
a simple, inexpensive (about 
$600) performance upgrade, 
eliminating or postponing the 
need to purchase a whole new 
system. The 50- and 60-MHz 
DX/2s run on 25- and 33-MHz 
motherboards, respectively, so 
systems designers can deliver 
the benefits of the faster speeds 
without additional design costs. 
A sign that the faster CPUs did 
not require heavy reworking: 
Scores of vendors, including 
Hewlett-Packard, Gateway, 
and Dell, had systems ready for 
shipment on the day of Intel's 
chip introduction. 

i486SL, Intel 

With the i486SL, Intel has per¬ 
formed a rare feat in CPU de¬ 
velopment: It has created a new 
generation that is more power¬ 
ful and more highly integrated 
but requires much less energy 
to operate than its predeces¬ 
sors. The i486SL is a 3.3-volt 
device designed for use in note¬ 
book and subnotebook PCs. 
With its low-power operation 
and 486 power, it could make 
386-based notebooks obsolete. 

Kittyhawk, 

Hewlett-Packard 

Only 1.3 inches wide, the 21- 
MB Kittyhawk hard drive 
might be mistaken for a book 
of matches. It’s also rugged, 
able to withstand a 100-g shock 
while operating, according to 
HP. AT&T Microelectronics 
worked with HP to develop the 
highly integrated drive circuit¬ 
ry, while Citizen uses its 
watch-making experience to 
manufacture the drive. 

The Kittyhawk’s size and 
durability make it an ideal can¬ 
didate for use in hand-held 
PCs, cellular phones, laser 
printers, and pen PCs—appli¬ 
cations where the use of rotat¬ 
ing media has up to now been 
clumsy or impossible. 


Kodak DCS 200ci 
Digital Camera, 

Eastman Kodak 

The Kodak DCS 200ci shares a 
lineage with Kodak’s original 
electronic camera, but some 
important advances distinguish 
it. Its price comes in at under 
$10,000, yet it provides the 
same resolution and quality as 
its $25,000 stablemate in a 
smaller, consumer-oriented 
package. Pictures are stored on 
an internal hard drive and 
downloaded directly to a PC or 
a Mac. Operating costs are vir¬ 
tually eliminated: There’s no 
film to buy and no need for a 
high-quality scanner. Results 
are almost instantaneous, and 
in an ecology-conscious world, 
there’s no film or chemical 
waste to worry about. 

Mac PowerBook 180, 
Apple Computer 

Like its predecessor, the Mac 
PowerBook 170, the Mac Pow¬ 
erBook 180 weighs just 6.8 
pounds. But Apple has based 
the PowerBook 180 on a 33- 
MHz 68030 instead of the 
I70’s 25-MHz processor, with 
a 68882 FPU and 70-nanosec¬ 
ond pscudostatic RAM. The 
maximum RAM in the 180 has 
been extended to 14 MB (an 
increase of 6 MB over the 170), 
letting you tax System 7.1’s 
multitasking capabilities even 
further. The 120-MB SCSI 
hard drive option lets you pack 
even more files onto your 
portable system. As long as 
Apple keeps churning out 
portables like this, office work¬ 
ers may never go back to the 
desktop. 

Microsoft Windows 3.1, 
Microsoft 

Version 3.1 makes Windows 
faster, stabler, and easier to use. 
It also brings a slew of new and 
improved technologies, in¬ 
cluding TrueType, OLE. mul¬ 
timedia and pen extensions, 
better file management, more 
robust DOS support, faster disk 
access, and smarter printing. 
Taken together, these im¬ 
provements add up to much 
more than a simple point re¬ 
lease. Version 3.1 shows that 
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dons yon'te snaking about where yoor interests lie. yoo'U retain more 
IdDOUUM 

Either way, elite cm nse ol the uurenal in this book depend! on oatrowit 


The ifhilumeJie SSxfecar's Hen 


Pt eject 


yoar breadth ol intere.it l d like to think every chapter has something tn it for 
everyone, bet 1 koow theft not so The people who read iba thapten on desktop 
video production very well might not gm a boot abont com purer-telephone inter¬ 
facing So in a way. this Is a different book (or every readtr Yoar Interests will 
guide you to read or skip chapters accordingly 
"o Neln voqin ihis.I haveocaanaedeacttcha 
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Windows’ modular DLL-based 
architecture supports the rapid 
evolution necessary to satisfy 
the escalating demands placed 
on it by applications and users. 
For developers, Windows 3.1 
presents a more solid base on 
which to build applications. 

continued 



Kodak DCS 200ci 


JANUARY 1993 • B Y T E 119 























































90W psu (1 SOW oti B * series), unique 
mnns/standby power switch combmoton 

Choke of Slimline M or Compoct 8 cose 


Choice of interlaced or norHnteriaced. low lodiorion 
MPRII colour SVGA and mono VGA monitors 


Keyboard, mouse, MS-DOS 5.0, Windows for 
Woricgroups 3.1 

Universal Motherboard 

4MB RAM (max 32MB) for all CPUs, odwnced 
graphics connector, 1 paraAel 2 serial ports 







LOCAL BUS GRAPHICS 


Ultra high speed performance for ail software platforms 
and VGA gruplws operations. Up to 1024 x 768 
pixels, 1MB Video RAM, 256 arvscreen colours. 
(Supplied as standard with all desktop ISA models 
except PC-420X.) 


Processor Cards With Local Bus VGA 

With 1MB Video RAM 64k/256k/1MB cache 

PC-466: 66MHz 486DX2 

PC-450:50MHz 486DX2 

PC-433:33MHz 486SX (DX option available) 

PC-425X: 25MHz 486SX 


PC-420X: ?0MHz 486SX, 8k internal cache, VGA 
512k upgradeable to IMB Video RAM, 4MB RAM 

Advanced Colour Monitors 

1280 x 1024 pixels, interlaced and non-intaloced, 
XV17;17\XV20:20" Trinitron. 


Sample Colour Prke 


NEW LOCAL BUS 

PC-466M 

POWER OPTION 


4MB RAM, 66MHz 486DX2,1.44MB FDD, 50MB HD 


£17 4 5 


1MB Video Rom Local Bus VGA 



SVGA 

XVI7 

XV20 


Monitor 

Monitor 

Monitor 

PC-425XM 

£1,045 

£1,545 

£2,210 

PC-433M* 

£1,225 

£1,725 

£2,390 

PC-450M 

£1,545 

£2,045 

£2,710 

PC-466M 

£1,745 

£2,245 

£2,910 


'486SX CPU (486DX option) 


PC-420XM with Trident 512k VGA, 4MB RAM 
20MHz 486SX £945 


90W psu (1 SOW on B^eries), uroque 
mains / standby power switch combination. 
For B model ADD £40 


Hard Disk options 

100MB ide Add £70 400MB scsi Add £840 

200MB ide Add £240 1.0 GB scsi Add £1,260 

400MB ide Add £625 1.2 GB scsi Add £1,390 



Eocli Ekmex PC comes ready to use with MS-DOS 5 
and Wradows lor Workgroups 3.1 preinstofled 
(where possible), and is backed up by our Technical 
Suppori Hotline (081-452 6666) Response 
Computer Maintenance (081-965 3225) provide 
the first year's rm-srte maintenance free of 
charge. Subsequent yens ore priced at 85. of the 
original invoice (min. £75: Extended 2-year 
and 3-year warranties are available at 
reduced rates. 


Elonex pic, 2 Apsley Way, London VW2 7lf 

Tel: 081 -452 4444 

Fax:081-452 6422 


Elonex pk, 7-9 Campus Road, listerhis Science 
Pari Bradford BD7 IHR 

Tel: 0274-307226 

Fax:0274-307294 


Elonex (France) s.o.r.l., Paris. France 
W:(l) 40.85.85.40 Fax: (1)40.85.84.83 


Elonex (Benelux) sa/nv, Brussels, Belgium 
W: (02) 675.19.20 Fax: (02) 675.34.00 

ERS Computers 
Dublin, Eire 

W: 01-6797554 Fox: 01-6791728 
Belfast 

Tel: 0232-460450 Fax: 0232-460505 


Who else but Elonex could bring you o PC to satisfy your thirst for computing power without scorching your bonk 
bolonce. 

High quality PCs, oil upgradeable from o 20MHz 486SX to on omozing 66MHz 486DX2 with high speed LOCAL 
BUS GRAPHICS at prices other manufacturers find hord to motch. 

Our British-made PCs are built to the highest stondords and supported by on after soles service that includes FREE 
ON-SITE /MAINTENANCE for the first yeor. Extended 2-year ond 3-year warranties ore also available of low cost. 

Quality, choice and volue for money hove mode Elonex the UK's leading direct PC seller. 

Quench your thirst, coll Elonex now on 081 452 4444. 


Elonex s a regrsrered trade mark of Elonex pk. Microsoft is a regrsrared trademark, and MS-OOS ond Wndows ore trademarks of Microsoft Inc The Wei Inside™ logo, and the ln«486™ are trademarks of Intel Corporation 
M prices and spKifkunons arc subject to charge without notice. 











































LAR ATI ON 



OFFICE 

PC RANGE 


Selected 486 PCs pre-loaded 
with MS-DOS 5, 

Windows for Workgroups 3.1, 
Word for Windows 2.0, 

Excel 4.0, 

Powerpoint 3.0 and 
Microsoft Mail 3.0. 


SAMPLE 4360X2 CONFIGURATION 


PC-466M Office PC 


£ 2 2 6 5 

Upgradeable 66MHz 486DX2 CPU 
8MB RAM 

200MB Hard Disk pre-loaded with 
MS-DOS 5, Windows for Workgroups 
3.1, Word for Windows 2.0, Excel 4.0 
and PowerPoinl 3.0, plus a single 
user licence for MS Mail 3.0 

Low radiation colour SVGA monitor 

Office PCs available from the 
entry-level FC-420X throughout 
the entire £ I onex range. 



Microsoft, 

WINDOWS* 


reacvto-Ruw 



PERSONAL 

COMPUTERS 
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Excellence 


How BYTE Selected the Best 


A s they have always been, the 
BYTE Award winners were se¬ 
lected this year through a demo¬ 
cratic process. All BYTE editors 
participate, including the 42 staff edi¬ 
tors, 13 consulting editors, and three 
contributing editors. BYTE has 14 li¬ 
censees around the world who reprint 
BYTE editorial in the native language 
of their respective countries. This year, 
six licensees chose to participate: RAM 
in Greece. Nikkei BYTE in Japan, BYTE 
BraiiL 0-1 BYTE in Taiwan. Micro - 
systemes in France, and BAJT in 
Czechoslovakia. 

The process begins with nomina¬ 
tions. To be eligible, a product or tech¬ 


nology must have been introduced since 
the previous year’s award process end¬ 
ed (early October) and must be likely to 
ship to users by the end of the current 
calendar year. We judge the likelihood 
of a nominee’s shipping based on the 
vendor's announced shipping date and 
the apparent maturity of the product or 
technology. Nominated products must 
have been covered previously or have 
planned coverage in BYTE or its li¬ 
censees’ publications. 

A nominated product should be one 
that breaks new ground in terms of new 
technology, performance, price, or in¬ 
novative use of existing technology. 
An editor can nominate only products 


that he or she has had some hands-on 
experience with or those that BYTE 
editors are reasonably sure will per¬ 
form as advertised. 

After the nomination process, every 
editor and licensee receives a ballot 
listing all the eligible products and tech¬ 
nologies. Each voter then selects what 
he or she believes to be the 10 most 
significant ones for the year; a voter 
may pick fewer than 10. 

Awards of Excellence, Distinction, 
and Merit are assigned based on the 
number of votes received. Cutoff points 
for each award are determined accord¬ 
ing to how the votes are distributed 
along a curve. 


Microsoft Windows for 
Workgroups, Microsoft 

This long-rumored Windows 
peer LAN, with its bundled E- 
mail and group-scheduling ap¬ 
plications, brings groupware 
into the mainstream. It also al¬ 
lows users to send documents 
back and forth via Windows 
for Workgroups’ networked 
Clipboard function. 

Innovative features such as 
automatic network card detec¬ 
tion make installation about as 
painless as it can get. New pro- 
tected-mode protocol stacks 


save a great deal of precious 
real-mode RAM, enabling 
pockets of Windows for Work¬ 
groups stations to coexist 
painlessly and peacefully on 
NetWare LANs. 

Paradox 4.0, 

Borland International 

Borland has successfully re¬ 
vamped Paradox, giving it a 
new interface without sacrific¬ 
ing its compatibility with older 
versions. Paradox 4.0 is faster, 
and the enhanced PAL (Para¬ 
dox Application Language) has 


support for event-driven pro¬ 
gramming. 

Philips CDD521, Philips 
Consumer Electronics 

The $7995 Philips CDD521 
CD-ROM recorder will help 
revolutionize CD-ROM pub¬ 
lishing. For the first time, busi¬ 
nesspeople can now create 
discs in-house for prototyping, 
demonstrations, and even 
small-scale distribution. Bun¬ 
dled software converts the as¬ 
sembled data from your hard 
disk to the CD’s ISO 9660 for¬ 


mat. You can then ship the fin¬ 
ished product directly to a 
mass-production facility for 
duplication. The double-speed 
CDD52I CD-ROM recorder 
can write 600 MB in a half 
hour. CD-ROM publishing on 
the desktop has arrived. 

Quattro Pro for Windows, 
Borland International 

The long-anticipated Windows 
spreadsheet from Borland is 
finally here, and it was worth 
the wait. Quattro Pro for Win¬ 
dows tackles the problem of 


Excel 4.0 



Qtc Edit Fo[mu>» formal Rota Options Ejocro yVindow Help 


1 -SUM(F 2 H 


0»i7 

11.199 
$6,805 
tl 301 
$6,465 
$5,070 
$623 
$6,470 


Qtrl 

$7,349 
$3,461 
$3,530 
$6,722 
$6,621 
$ 1.422 
$6,191 


$1,503 

$404 

$9,677 

$9,49/ 

$7.562 


TOTAL 


$28 940 $35,316 


$ 10,000 

$5,000 


4752 283914 


toll Excel EXAMPLE.XLS 


EEMPMamtaanni 


Visual Basic for DOS 



Clieck Box 
Cumliu Box I 
Cosmamf Bln; 
Dir l isl 
Drive 1 ist 
File List 
f rant 
IIScrolIDar 
I ab«l 
list Box 
Got ion Bln 
Picture Box 
lent Box 
T ix«r 

VScrollBar 


File axe: 1 
C:\ 
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IMAGINE BROWSING 
THROUGH THE LIBRARY OF 
CONGRESS AT 1500 MPH. 


That's how quick the world's fastest 
CD-ROM drive moves you through volumes of 
information. 

The new Pioneer DRM-604X Minichanger 
is TWICE AS FAST as any drive on the market. It 
has a data transfer rate FOUR 
TIMES the normal speed. 

And it holds SIX discs at once 
— more than any other drive. 

High speed data trans¬ 
fer rate is an astounding 600 
KBytes/sec. High speed 
access time averages 300 msec 



THE PIONEER HIGH SPEED 
CD-ROM MINICHANGER 


Change time between discs has been reduced 
from seven to five seconds. 

If six discs are not enough, you can daisy- 

Pioneer DKM-604X is a trademark of Pioneer Communications of America. Inc. 


chain up to seven Minichangers from a single 
controller, giving access to 42 discs — more than 
5 million pages of data. 

The greatest amount of information at the 
greatest speed. It makes so much sense, it's hard 
to imagine why anyone 
would even consider anv 

J 

other drive. 

For more information, 
call 1-800-LASER-ON today. 

Or write to Pioneer 
Communications of America, 
Inc., Optical Memory 


Systems Division, 3255-1 Scott Blvd., Suite 103, 

Santa Clara, „___ 

CA 95054. CJ) PIONEER 
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multipage spreadsheets with an 
innovative "notebook" meta- 
phor that tags each page with a 
tab. It also offers Borland's 
Menus on Demand, an elegant 
object-properties inspector. 

RocketShare, Radius 

What’s better than one 33- 
MHz 68040 Rocket accelera¬ 
tor board in your Mac? How 
about two or more Rockets, 
each working in tandem on 
your toughest jobs? Rocket - 
Share is software that imple¬ 
ments potnt-and-click simplic¬ 
ity to Mac multiprocessing. 
You assign applications to one 
or more Rocket boards and let 
them operate separately or 
tackle shared data together. 

Toshiba T4400SXC80, 
Toshiba America 
Information Systems 

What sets the T4400SXC80 
apart from other color note¬ 
books is its fantastic video and 
486SX CPU. Toshiba uses a 


custom graphics chip set Lo 
provide color gradations that 
are smoother than those of its 
competitors, most of which use 
386~class CPUs in their color 
systems. The T4400SXC80's 
excellent keyboard and full 
range of options are simply ic¬ 
ing on the cake, 

TWAIN scanner standard 

Interfacing scanners, digital 
cameras, and other imaging 
equipment to PCs has never 
been a job for the faint of heart: 
Each device typically required 
its own driver and sometimes 
produced files in a unique 
format. In 1991, a group com¬ 
posed of Aldus, Caere, Hew¬ 
lett-Packard, Kodak, and Log¬ 
itech agreed on a standard for 
imaging peripherals ihai lets 
compliant devices be addressed 
with a common driver. Just as 
emulation of popular Epson 
and HP printers helped stan¬ 
dardize output formats, the 
TWAIN (which stands for 


Philips CDD52J 




Toshiba T4400SXCS0 


“toolkit without an important 
name”) API codifies input, let¬ 
ting you add images to docu¬ 
ments by simply selecting an 
option from a menu. 

VideoSpigot, 

SuperMac Technology 

This is the board that launched 
a thousand video clips. Apple's 
QuickTime enabled Macs to 
handle time-variant data such 
as digital video, but it was the 
VideoSpigot that supplied the 
video data, VideoSpigot is a 
NuBus board that converts on- 
the-fly live video and audio sig¬ 
nals into a QuickTime movie 
that’s continuously saved onto 
a disk file. VideoSpigot sup¬ 
ports both NTSC and PAL 
video, and 24-bit-deep frames 
can be captured up to 30 times 
per second, depending on the 
Mac used, A supplied applica¬ 
tion lets you view and edit the 
stored movies, and several 
com p re ssor/d ecompre ssors 1 e t 
you compress and view the 
movie files. 

Visual Basic for DOS, 
Microsoft 

Marry the strong compiler and 
debugger technology in Mi¬ 
crosoft’s BASIC 7,0 Profes¬ 
sional Development System 
with the wildly popular Visual 
Basic development system, and 
you've got a sure winner. Win- 
dows is hot, but there’s a lot of 


life yet in character mode, VB 
DOS handies many of the same 
widgets as does its Windows 
cousin, using the same event 
model. And its mature opti¬ 
mizing compiler chums out re¬ 
ally fast programs. Portability 
between DOS and Windows 
and a radically simplified mod¬ 
el for developing custom con¬ 
trols make VB DOS a very at¬ 
tractive tool. 

VL-Bus, 

Video Electronics 
Standards Association 

Before VL-Bus, no standard 
for local-bus slots existed. This 
meant that if you wanted the 
higher-performance video or 
storage that local-bus archilec- 
mrc provides, you had to ac¬ 
cept an expensive, proprietary 
design, VL-Bus provides a 
common interface that will en¬ 
courage third-party develop¬ 
ment of less expensive local- 
bus video boards and hard 
drive controllers. Since it builds 
on the existing PC architecture 
and is relatively easy for PC 
vendors to implement, VL-Bus 
has met with early acceptance. 
Companies such as Gateway 
2000, Micronics, and ATI 
Technologies have already an¬ 
nounced VL-Bus products. 

continued 
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“I couldn’t find a powerful 

CASE tool that was affordable. 
So I designed one.” 


JAN POPKIN, CHIEF SCIENTIST 
POPKIN SOFTWARE & SYSTEMS, INC. 



automatically populated from your SA 
Data Dictionary/Encyclopcdia; generates 
MS Windows dialogs and Microsoft or 
Microfocus COBOL Screen Secnons. 

SA Object Oriented Analysis & Design 
(OOA/OOD): Supports Booch 91 and 
Coad/Yourdon. 

SA Network Version: Diagram and 
data dictionary record locking allows 
multiple project members to work concur¬ 
rently on the same project. 

Built for Engineers. 


“Im an engineer. And I know 
what its like to need a high- 
performance and easy-to-use 
CASE tool. One that I could 
afford to place on every project 
team members desk, not just a 
select few. Thats why I devel¬ 
oped System Architect”? 

As Chief Scientist at Popkin 
Software, my role is to bring 
the real-world experiences of 
our developers to bear on the 
design and implementation of 
the best CASE tool possible. 

System Architect is the result. 

its also the result of listen- | 
ing to our more than 10,000 
users. We take your advice 
because wc know its real. Then 
we incorporate it and feed it 
back to you in real-world solutions and 
new product innovations.” 

Low Price. 

High Performance. 

Since its introduction in 1988, 
System Architect (SA) has proven that 
many of the features offered by more 
expensive CASE tools are 
available for a fraction of the 
cost. There are now more than 
10,000 SA copies in use at 
2,500 installations worldwide. 


/ ~ — 

B 

MICROSOFT. 

WINDOWS. 


*0 0 [ 

•«9 


that even from the first day you can sit 
down, get to work, and produce results. 

Multiple Choice. 

System Architect works with multiple 
methodologies: Yourdon/DeMarco, Gane & 
Sarson, Ward & Mellor (real-dme), Booch, 
Shlaer/Mellor (OO), Coad/Yourdon, 
Information Engineering and SSADM. 
And diagram types and chans including: 
DFDs, Endty Rcladon diagrams. Decom¬ 
position diagrams. State Transition dia¬ 
grams, Structure Charts, and Flow Charts. 


Quick and Easy. 

System Architect works on IBM® and 
IBM-compatible PCs running MS Win¬ 
dows'* and OS/2 PM®. It comes with an 
integrated data dictionary that users can 
customize to meet their needs. Project per¬ 
sonnel can easily share information both 
on and off a network. Its so user-friendly 


The Power To Grow. 

To respond to advances in technology such 
as Client/Server Architecture, SA continues 
to grow in functionality and productivity. 
A few opuonal modules now offered are: 

SA Schema Generator: Translates 
endty models from the encyclopedia into 
schema for DB2, Oracle, Ingres, SQL Server, 
Rdb, PROGRESS, Paradox, SQL 
Base, AS400, (SQL & DDS), 
Interbase, OS/2 DBMS, dBASE 
III, XDB, SYBASE, and Informix. 
Generates Windows DLGs, and 
C type data definitions or 
COBOL data structures. 

SA Screen Painter: Develops 
screens for GUI or character- 
based applications, which are 


SA also has other advantageous features: 
automated documentation; extensible data 
dictionary; normalizadon, rules and balanc¬ 
ing; requirements traceability; import/export; 
custom reporting; and CRUD Matrices. 

Call us toll-free today at 
800-REAL-CASE, xl09. 

To find out how to qualify for 
your free 30-day evaluation 
copy, simply call us today or 
fax us at 212-571-3436. 

SYSTEM ARCHITECT 

Popkin Software & Systems, Inc., 

11 Park Place, New York, NY 10007 
England 44-926-881186; Benelux 31-3406-65530; 
Germany 49-6151-82077; Italy 3949-8700366; 
Australia 61-02-346499; Sweden 46-8-626-8100; 
Switz. 41-61-6922666; Denmark 4545-823200. 



©1992 Popkin Software & Syunra liKiirjxitaui The Sjracm Arch*m logo ■ a rratianiirk of Popkm Software & Systems, Lie. All other brand wma and pwaiucti are tniianaHo or itpawwJ na d kn vfcs of their re &pomc htidro. SpccAanore to ch*i$c ai the wlc ducrcikm of the Lornp*i> 
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AcerPac 150, 

Acer America 

Perhaps ihe first true ‘‘info¬ 
tainment” appliance, the Acer¬ 
Pac 150 sets a standard for 
multimedia PCs. The MPC- 
compatible system comes com¬ 
plete with a 20-MHz 386SX; 
4 MB of RAM; a 130-MB hard 
drive; a CD-ROM drive; Win¬ 
dows; and built-in audio, fax, 
and telephone hardware. An 
AM/FM radio is also part of 
the package. Acer sweetens lhe 
deal with bundled software that 
includes Microsoft Bookshelf, 
QuickBasic. Windows Enter¬ 
tainment Pack, and Compton’s 
Multimedia Encyclopedia. 

Adobe Illustrator 4.0 
for Windows, 

Adobe Systems 

This is a much-needed upgrade 
for Adobe’s object-based draw¬ 
ing package for Ihe PC. Its new 
features include 24-bit graph¬ 
ics, direct entry of text, pre¬ 
vie w-mode editing, and selec¬ 
tive magnification. With the 
ability to open and edit files 
made by versions of Illustrator 
on both the Next computer and 
ihe Mac, Illustrator 4,0 pro¬ 
vides a cross-piat form solution 
for quality graphics. 

Adobe Multiple Master, 
Adobe Systems 

Got the right typeface, but it 
just doesn’t fit in your layout? 
Multiple Master fonts let you 


tweak a typeface’s weight, size, 
width, and style while preserv¬ 
ing its visual Fidelity. 

Approach for Windows 
2.0, Approach Software 

Approach for Windows brings 
ease of use to Windows data- 
base management. The prod¬ 
uct shines brightest as a front 
end to dBase, Paradox, SQL 
Server, FoxPro, DB2, or Oracle 
SQL files. Designing your 
databases is a breeze with Ap¬ 
proach, making it an ideal 
product for novices. Its Pic- 
turePlus fields allow you to 
store image files and sound as 
part of the database. 

Canon CJ10, 

Canon USA 

The CJ10 combines a 400-dot- 
per-inch color ink-jet printer, 
a color copier, a fax machine, 
and a 24-bit color scanner into 
a single, compact unit. The 
CJ 10 is noteworthy simply for 
its excellent color output. Its 
four-color Bubble Jet technol¬ 
ogy produces vivid color prinls. 
Add ihe other components, and 
you have a one-stop graphics¬ 
imaging solution. 

Compaq ProLinea series, 
Compaq Computer 

Compaq may not have started 
the PC price war oi l 992, but it 
certainly fired the loudest shot 
with its ProLinea line of PCs. 
Starting at less than $1000 
(without a monitor), the Pro- 
Li neas do not sacrifice tradi- 


Mac Performa 600 

lional Compaq quality. Com¬ 
paq did sacrifice some expan¬ 
sion capability, but it used its 
engineering prowess to pro¬ 
duce a powerful, cost-effective 
PC that meets the needs of 
most users. 

Dell 320SLi, 

Dell Computer 

The 3 pound Dell 320SU is 
a bold move to provide a light¬ 
weight machine without skimp¬ 
ing on performance or usabil¬ 
ity, The keyboard is full size, 
the nonhack I it VGA LCD is 
easy to read and requires no 
metal frame, and the external 
floppy drive Fits snugly into a 
jacket pocket, 

Desqview/X, 

Quarterdeck 
Office Systems 

DOS-io-IJnix interoperability 
is a key advantage of Desq- 
view/X, but what really sets 
it apart is its ability to make 
X Window System-style dis¬ 
tributed computing happen on 
pure-DOS networks, [decou¬ 
pling an application from its 
display makes for a powerful 
computing model. Implement¬ 
ing that model for DOS, over 
standard PC network protocols, 
is a major achievement. 

Epson ES-300C, 

Epson America 

The Epson ES-3Q0C is a 300- 
dot-per-inch scanner that reach¬ 


es 600-dpi quality via software. 
The Epson scanner collects its 
RGB color information in a 
single pass, unlike the three- 
pass method common to most 
24-bit color scanners. The ES- 
3O0C earns its award by virtue 
of its outstanding color-scan 
quality alone. 

Gateway 2000 
HandBook, 

Gateway 2000 

The $1295 HandBook is ar¬ 
guably the best subnotebook to 
date, h manages to cram most 
of ihe standard notebook 
amenities, including a 40-MB 
hard drive, a full complement 
of external ports, and a reason¬ 
ably good keyboard, into a 2K- 
pound package. Despite its 
CGA video and 286-class 
CPU, the HandBook is a good 
choice for those who like to 
travel light wilhout sacrificing 
capabilities. 


Compaq ProLinea 
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Gryphon Morph 


Grid PalmPad, 

Grid Systems 

This ruggedly made pen PC 
straps on your wrist and weighs 
less than 3 pounds. The Palm- 
Pad is intended for use in en¬ 
vironments where up to now 
computers have not been prac¬ 
tical. The power-line repair¬ 
person, for example, can use 
the PalmPad while working in 
the field. The warehouse work¬ 
er can keep track of inventory 
more conveniently. The Palm- 
Pad’s durability and use of the 
established PenRight develop¬ 
ment system make it a reliable 
choice for custom pen applica¬ 
tions in the field. 

Gryphon Morph, 

Gryphon Software 

Morph brings the ability to do 
Terminator 2-style effects (i.e., 
where an android smoothly 
metamorphoses from one per¬ 
son to another) from high-end 
workstations to the Mac. You 
simply pick starting and end¬ 
ing images, designate common 
reference points on both im¬ 
ages, pick the number of itera¬ 
tions, and let Morph work its 
magic. The output quality is 
good, and the price ($149) is 
terrific. 

HP Vectra 486u, 
Hewlett-Packard 

The first PC to use Intel’s 66- 
MHz 486DX/2 CPU, the Vec¬ 
tra 486u is a well-engineered 
and very fast system. It gives 
you easy access to all the major 
components without using 
tools; upgrading is a cinch. A 
local bus provides speedy 
video to complement the sys¬ 
tem’s performance. 

Iris Indigo XS, 

Silicon Graphics 

Silicon Graphics has taken the 
very successful Unix-based In¬ 
digo graphics workstation, im¬ 
proved its performance, and 
lowered the price to $13,000. 
Overall graphics speed gets a 
boost from a proprietary graph¬ 
ics processor, and the Indigo 
XS now supports true 24-bit 
graphics. 


LANtastic 4,1, Artisoft 

Artisoft has boosted the per¬ 
formance of its peer-LAN op¬ 
erating-system leader, LAN¬ 
tastic, without sacrificing ease 
of use or making it more ex¬ 
pensive. New features include 
automatic log-in, improved 
print handling, and an im¬ 
proved System Manager. 

Lotus Ami Pro 3.0, Lotus 
Development 

Lotus Ami Pro 3.0 is a high- 
end Windows word processing 
program. It’s high-end because 
it has many of the features 
found in full-blown desktop 
publishing packages. Many of 
the new features added to ver¬ 
sion 3.0 are in response to the 
latest upgrade of its major com¬ 
petitor, Word for Windows. 
But most of the features, like 
its “fast format” ability, make 
Ami Pro 3.0 a leader in its 
field. 

Lotus Organizer, 

Lotus Development 

This well-conceived, $149 per¬ 
sonal information manager 
makes consistent use of the 
notebook metaphor for all six 
of its modules: calendar, to-do 
list, planner, address book, 
notebook, and anniversary 
tracking. This consistency im¬ 
proves ease of use. The mod¬ 
ules all work exceptionally well 
together. 

Mac Performa 600, 

Apple Computer 

The Mac Performas are Ap¬ 
ple’s line of home computers 
sold through mass-market 
channels. The line includes the 
low-end 200, the midrange 
400, and the high-end 600. 
Priced at about $2500, the 600 
is the only model that is totally 
new. Its 68030 processor is 
clocked at 31.33 MHz on a 32- 
bit bus. It comes with 4 MB of 
RAM soldered to the main log¬ 
ic board, and it can be expand¬ 
ed to 68 MB. 

Apple made the right move 
with the pricing of these sys¬ 
tems, even if the Performa 200 
and 400 are actually the Mac 
Classic II and LC II. 


Mac PowerBook Duo 
230, Apple Computer 

Apple’s innovative docking 
unit/notebook computer com¬ 
bination weighs in at an im¬ 
pressive 4.2 pounds and sports 
a 33-MHz 68030 CPU. The in- 
telligently designed docking 
units come in two varieties. 
The large Duo Dock houses 
the PowerBook with its two 
NuBus slots, additional hard 
drive slot, math coprocessor, 
and SIMM slots for extra video 
RAM. The MiniDock clips 
onto the back of the Power- 
Book and provides all the stan¬ 
dard Mac external ports. 

Mac Quadra 950, 

Apple Computer 

Apple’s high-end 68040-based 
Mac, the Quadra 900, has been 


DesqviewIX 


revamped to run even faster as 
the new Quadra 950. The en¬ 
gineers ratcheted the 950’s pro¬ 
cessor clock from 25 to 33 
MHz and boosted the I/O bus 
clock from 16 to 25 MHz. The 
fast, built-in 24-bit video sup¬ 
ports bigger monitors plus a 
new 16-bit-deep mode that’s 
ideal for handling digital video. 

Microsoft Sound System, 
Microsoft 

Compared to Macs, PCs have 
always lacked good-quality au¬ 
dio and standards for sound 
output. With its enormous stan¬ 
dard-setting capability, Mi¬ 
crosoft may have cured that 
problem in a single stroke. The 
Microsoft Sound System not 
only offers exemplary Win¬ 
dows-compatible audio but 
also adds exciting speech- 
recognition features, overdue 
in the PC arena, for less than 
$300. continued 
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Distinction 


Microsoft Video for 
Windows, Microsoft 

Video for Windows serves a 
purpose similar to that of Ap¬ 
ple’s QuickTime for the Mac. 
It is both an architecture and a 
set of tools for creating, edit¬ 
ing, and playing back digital 
video images under Windows 
3.1. It is important because it 
allows any Windows-capable 
system to play digital video 
files. 

Microsoft Word for 
Macintosh 5.0, Microsoft 

Word for the Mac is more than 
a word processor. It includes a 
spelling checker, a grammar 
checker, a thesaurus, and a 
graphics editor. But perhaps 
most important is that it is file 
compatible with Word for 
Windows and DOS, two of the 
most popular word processing 
packages. 

Microsoft Word for 
Windows and Bookshelf, 
Multimedia Edition, 
Microsoft 

Microsoft has packaged Word 
for Windows 2.00 and the 1992 
edition of Bookshelf onto one 
CD-ROM disc, making it one 
of the best arguments yet to 
buy a CD-ROM drive. The two 
integrated applications render 
Bookshelf’s reference works 
accessible through Word’s 
toolbar. 

Mobidem, Ericsson GE 
Mobile Communications 

The Mobidem is one of the first 
entries in what promises to be a 
rush of wireless mobile com¬ 
munication devices. Used in 
conjunction with a hand-held 
PC, the Mobidem connects you 
to E-mail and other broadcast 
data services through a packet 
radio network. 

MultiSync FG series, 

NEC Technologies 

The FG line continues NEC’s 
important role as a desktop 
monitor standard-maker. The 


FGs introduced NEC’s flat- 
panel display and its crisp im¬ 
ages. The FG line ranges in 
size from 14 inches to 21 inch¬ 
es, and all but one model in¬ 
clude an innovative color-cali¬ 
bration system that helps you 
fine-tune on-screen colors. 

Numero, 

PenMagic Software 

PenMagic calls Numero a “fi¬ 
nancial work processor,” and 
the name fits. Loosely based 
on a spreadsheet model, Nu¬ 
mero lets you do a wide range 
of financial calculations by tak¬ 
ing advantage of the pen inter¬ 
face. This unique product runs 
under Go Corp.’s PenPoint op¬ 
erating system. 

Olivetti Quaderno, 

Olivetti Advanced Tech 

This 16-MHz NEC V30HL- 
based 2!4-pound subnotebook 
features a built-in digital sig¬ 
nal processor, providing speech 
support. You can expect to get 
about 10 continuous hours of 
battery operation from the 
Quaderno. Its small size (8 
inches by 5 inches by 1 inch), 
DOS 5.0 in ROM, and good 
performance make it an out¬ 
standing small system. 

Oxford English Dictionary, 
Second Edition, 

Electronic Publishing r 
Oxford University Press 

This CD-ROM-based product 
is the ultimate guide to the En¬ 
glish language. Its cross-refer¬ 
encing capabilities make it 
much more useful than the pa¬ 
per version, allowing you to, 
for example, quickly jump to 
related words. In addition, the 
CD-ROM version of the OED 
is less expensive and consumes 
less shelf space than its more 
primitive predecessor. It’s also 
fun to use. 


PaintJet XL 300, 
Hewlett-Packard 

HP has fooled a color ink-jet 
printer into thinking it’s a laser 
printer. The XL 300 produces 
300-dot-per-inch output in 
bright, solid. 24-bit color, and it 
uses the color version of HP’s 
PCL 5 printer-control lan¬ 
guage. The printer accepts the 
same memory and network in¬ 
terface cards as the HP Laser¬ 
Jet III. 

Perspective, PenSoft 

Pen-based computers may find 
acceptance among executive 
users as electronic substitutes 
for the traditional appointment 
book. Perspective is a personal 
information manager for Pen¬ 
Point that harnesses computer 
power to simplify a chore faced 
by every busy manager. Its in¬ 
tuitive approach sets an exam¬ 
ple of how software can adapt 
to people instead of the other 
way around. 

POET, BKS Software 

Persistent object storage is a 
hot topic in OOP (object-ori¬ 
ented programming) circles 
these days. Expensive object 
database systems married to 
languages such as Smalltalk 
have been available for several 
years, but they haven’t met the 
needs of developers at the low 
end. POET, which stands for 
Persistent Objects and Extend¬ 
ed Database Technology, 
works with the Microsoft and 
Borland C++ compilers and 
is also available for several 
versions of Unix, including 
Next’s. 

In POET’s integrated devel¬ 
opment environment, you spec¬ 
ify and refine systems of C++ 
objects. A precompiler con¬ 
verts these descriptions into 
definitions of classes whose 
data members are persistent— 
that is, automatically and trans¬ 
parently swappable between 
memory and disk storage. 
POET tracks multiple versions 
of class definitions; code that 
uses a newer definition will 
adapt dynamically to data writ¬ 
ten under an older definition. 
POET has generated a lot of 
excitement in the OOP com¬ 



Mobidem 


munity, and we look forward 
to a forthcoming multiuser ver¬ 
sion. 

RangeLAN, Proxim 

Wireless networking got a 
boost last year from the Prox¬ 
im RangeLAN, a PC-based 
spread-spectrum-radio LAN 
that costs less than $500 per 
node. RangeLAN operates at 
speeds comparable to those of 
AppleTalk—more than fast 
enough for the small work¬ 
groups it’s aimed at—and yet 
costs only half as much as 
some competing wireless so¬ 
lutions. 

Rocket 33, Radius 

Do you lust after the processing 
power of a 33-MHz Quadra 
950, but you’re stuck with an 
old Mac II? The Rocket 33 is a 
NuBus accelerator board with a 
33-MHz 68040 processor that 
is sure to rejuvenate your old 
workhorse. Installation is plug- 
and-play, with no scary yank¬ 
ing of chips or trace-cutting. 
For certain applications, the 
Rocket 33 delivers a 60 per¬ 
cent performance boost when 
installed in a Mac Quadra 900. 

continued 
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LANDMARK... the widest selection of PC diagnostic 
software, firmware, and hardware in the world! 


’C WON’T BOOT? KICKSTART IT! 

bon't replace your motherboard, use KickStart 2 
J/hen serious hardware problems occur, nothing gets 
lou up and running as fast. KickStart 2 measures 
lower within 2.5% on all four voltages, shows 
Power-On Sell-Test {POST) failure codes, and 
features on-board ROM-based diagnostics allowing 
lou to determine and remedy the problem quickly, 
lasily, and inexpensively! 

Juilt-in serial and parallel I/O allows for testing 
temote via modem, or simply logging results to a 
lemote terminal, printer, or laptop. You can configure 
lour own test routines and store them In KickStart 2's 
attery backed-up CMOS RAM for quick future use. 
Bn-board switches, LEDs, and digital displays allow 
lomplete control over testing In systems tacking 
lideo or disk. 

[ickStart 2 Is the ultimate SECURITY CARD , too. 

Vith two levels of password protection and pre-O/S 
Ictivation, you can confidently prevent unauthorized 
lise of your PC. 

Includes serial and parallel loopback plugs and the 
landmark JumpStart AT ROM BIOS for testing 
\ls that don’t issue POST codes. KickStart 2 works 
Independent of your operating system. You can use it 
lm DOS or UNIX systems. CALL for current 
pricing. 


THE 5 MINUTE SOLUTION TO 
FLOPPY DRIVE FAILURE 

Vith Alignlt "you can clean, diagnose, and align 
lour floppy drives in minutes without a scope. 
Patented technology requires only a screwdriver to 
perform ANSI-accurate alignments (.3 mils). 

klignlt is ideal for corporate users with multiple PCs. 
[he GOLD STANDARD feature allows you to align all 
jour PCs to the same in-house standard, guarantee¬ 
ing lhat all your floppies are perfectly interchangeable 
petween PCs! Available in 3.5" or 5.25" for both high 
and low densities CALL for current pricing. 


"The number of tests KickStart 2 can perform is mind- 
boggling. IF THE KICKSTART 2 CANT FIND 
THE PROBLEM, IT PROBABL Y EXISTS IN YOUR 
HEAD , not in the hardware ." 

Rich Santalesa, Computer Shopper 

"KickStart 2 system diagnostics board helps users 
check out virtually every aspect of a PC's hardware 
system . THE BOARD IS A WORTHY INVEST¬ 
MENT tor computer maintenance. v 

David Claiborne, PC Week 



Overall, Servtcu Diagnostics: 
The Kit are the best performer, 
you're funning a service 
bepamm SERVICE 
DIAGNOSTICS IS NOT AN 
OPTION f USA 
NECESSITY 

BHiO'Srtm, PC Magazine 


PROFESSIONAL LEVEL 
PC TROUBLESHOOTING 

Landmark Service Diagnostics “ is ideal for 
professionals requiring the mosl exhaustive 
diagnostic test capabilities. 

Service Diagnostics is not 
just a single product, but a 
complete LINE of products. 

It’s comprised of software, 
hardware, and firmware so 
you can choose the best 
"tool" for the job. 

When your PC won't boot, 
you'll reed ROM POST 
firmware, a plug-in chip that 
virtually “jumpstarts" the 
system to determine what's 
wrong. And, when your 
printer isn'l working, you 

won’t know whether it's the LPT port, cable, or printer 
without hardware, like our loopback plugs (which 
together with our software completely lest the COM 
ports), 

To provide you a complete troubleshooting resource, 
Service Diagnostics is ottered in single modules or in 
“kits." Components include; CPU-specific software 
(PC, XT, AT, 386/486, PS/2), ROM POSTS (PC, XT, 
AT) and floppy alignment disks (3.5" and 5.25"), 

All Ihe Service Diagnostics software modules are 
available in self-booting versions for use with non- 
DOS operating systems like UNIX. 

Service Diagnostics is powerful and flexible. 
Hundreds of tests can be performed on your mother¬ 
board, memory, video. COM ports, floppy and hard 
drives, printer, and more CALL for a customized 
quote on the kit that’s right for you! 


PC DIAGNOSTICS MADE EASY 

You don't need to be technical to use PC Probe" 
With clear, intuitive, pull-down menus and 206 pages 
of on-line help, troubleshooting your PC is truly 
MADE EASY! 

And, you don't have to be handy with a screwdriver to 
make PC Probe pay for itself. Just by providing a 
diagnostic report to your service and repair shop, 
you’ll save money and receive quicker service. 

PC Probe runs over 150 tests including; molherboard 
and CPU, memory, video card and display, keyboard, 
COM ports, floppy drive and controller, hard drive 
and controller, and more. Includes VirusCure, 
Landmark Speed Test, AT Setup & loopback 
plugs. CALL for current pricing! 
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SLASH HARD DISK 
SET-UP TIME 

If you install, upgrade, or maintain hard drives, then 
you need DiskBase ". It'll save you boat-loads of 
time and money by putting Ihe exact hard disk 
information you need at your fingertips.., whenever 
you need it. 

DiskBase reveals 12 technical specs on over 2500 
hard disk drive models and 8 technical specs on over 
220 controllers. Once you've located the correct hard 
disk model, you car instantly bring up a listing of all 
compatible controllers. CALL for current pricing! 


• Toll Free Tech Support 
• 90 Day Money Back Guarantee 
• Federal Express Shipping 

CALL (800) 683-6696 

FAX (813) 443-6603 • Int'l (813) 443-1331 

niANDMARK 

RESEARCH INTERNATIONAL CORPORATION 
703 Grand Central StreBl * Oea/waler, FL 34616 

ri Kcrenrrh Inlcnulkinil Cdjh. All Rl*phi 






























Circle 99 on Inquiry Card (RESELLERS: 100). 


Space-Savers 



Stand-Alone LCD Monitor £799.00 

This 10” black on white monitor is easy-to-read, yet compact. 
Resolution is 640x480 for sharp, flicker-free image. Sharp’s 
high refresh rate, triple supertwist nematic technology with 
back lighting provides a super bright, low radiation screen with 
a wide viewing angle. The adjustable monitor base is only 
29x14 cm. It lets you mount the LCD monitor on vertical 
surfaces or fold for transport. Comes with 1.5 m cable and VGA 
adaptor card. No external power required. IBM AT compatible. 



Popular Space-Saver Keyboard £ 79.00 

First successful alternative to conventional keyboard saves 60% 
desk space with a foot print of 27.3 x 15.2 cm. Has full travel 
tactilly responsive keys with standard left-right spacing for easy 
touch typing. 100 keys, compatible with IBM XT/AT PS/2. Many 
language versions available. 


9" VGA Monochrome Monitor £ 189.00 

640 x 480 resolution black on white screen with a foot print 
to match the Space-Saver Keyboard of only 25.0 x 25.7 cm. Tilt 
and swivel stand. No adaptor card included. 


To Order In Europe Call 44-306-876718 
Fax 44-306-876742 

1 year warranty on all products shown. Order direct from stock with 15 
day full return privileges. Visa, Master/Eurocard charges and COD 
accepted. OEM and reseller volume discounts available. 

Also Stocked & Serviced in: AUSTRALIA Tel 2-908-2777 • Fax 2-908-2331 



First Choice In SpaceSaver Peripherals 

Euro House • Curtis Road, 11 Old Water Yard • Dorking, Surrey 
UNITED KINGDOM, RH41EJ • Phone 306-876718 • Fax 306-876742 
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Distinction 


Satisfaxtion 400E, Intel 

More than a fax modem, In¬ 
tel’s Satisfaxtion 400E also di¬ 
rects calls when voice, modem, 
and fax populate a single line. 
Other innovations include a 
PCL 5 emulation (for convert¬ 
ing output, fonts and all to 
fax) and downloadable firm¬ 
ware updates—plus the orig¬ 
inal wSatisfaxtion’s 16-MHz 
80186 processor and 512-KB 
buffer. 

S3 860911 

GUI accelerator, S3 

By taking over the processing 
chores of key Windows graph¬ 
ics functions, this chip speeds 
up the overhead operations de¬ 
manded by Microsoft’s inter¬ 
face. Because of low chip 
prices, users can buy acceler¬ 
ator boards with 32,(XM)-co!or 
RAMDACs and noninterlaced 
resolutions of up to 1024 by 
768 pixels for the cost of stan¬ 
dard VGA adapters. 

Tek Phaser USD, 
Tektronix 

Other vendors offer dye-subli¬ 
mation printers for just under 
$10,000. At the same price, the 
Phaser 1ISD comes to the par¬ 
ty with 300-dot-per-inch reso¬ 
lution, a RISC-based PostScript 
Level 2 interpreter, 16 MB of 
RAM, and an edge-enhancing 
technology that makes this dye- 
sublimation printer suitable for 
high-quality artwork as well as 
scanned images. Of the very 
few available 300-dpi dye-sub¬ 
limation printers, the Phaser 
USD has the best feature set 
and the lowest initial and op¬ 
erating costs. 


Tek Phaser USD 



Video Machine, 

Fast Electronic U.S. 

For $4000, the Video Machine 
multimedia expansion board 
turns your 386 PC or Mac II 
into a high-quality video edit¬ 
ing and mixing system. 

Worldport Palmtop 
Fax/Data Modem, 
USRobotics 

USRobotics has built the first 
fax modem designed specifi¬ 
cally for palmtops or personal 
organizers, which just don’t 
have the CPU speed (or the 
RAM) to successfully run fax 
software on their own. The 
WorldPort Palmtop Fax/Data 
Modem uses the Hayes AT 
command set for data trans¬ 
mission and comes wilh ex¬ 
tensions that support fax oper¬ 
ation. 

XVT Portability Toolkit 
3.0, XVT Software 

When we gave XVT an Award 
of Distinction in 1989, we said 
ii was “clearly the right way to 
bring order to the chaos of 
competing GUI systems.” Last 
July, we rated version 2.12 the 
best of its breed in a review of 
cross-platform development 
systems. Then in December we 
noted further improvements in 
version 3.0: better support for 
specific operating-system fea¬ 
tures (e.g., Apple events and 
common Windows dialog box¬ 
es), an optional C++ library, 
and an application prototyping 
tool. XVT was a good idea to 
start with, and it keeps getting 
better. 

Z-Note 325L, 

Zenith Data Systems 

If looks were everything, the 
Z-Note would have been the 
top vote-getter. It’s not just a 
pretty face, though. The Z-Notc 
has a built-in Ethernet LAN 
connector. Its edgelit mono¬ 
chrome triple-supertwist ne¬ 
matic LCD video is among the 
best we’ve seen, and you can 
expect over 4 continuous hours 
of battery operation from this 
386SL-based notebook. An op¬ 
tional Port Replicator allows 
you to plug in all the cables 
you use for the desktop. 

continued 


130 BYTE - JANUARY 1993 



















NDP~ Fortran Drives 
Them AII... 



QuadPuter®-860 
(200 Megaflops) 


386/387 
(1 Megaflop) 


486/487 
(S Megaflops) 



Extended DOS • OS/2 • NT • UNIX V.3/4 • Solaris * Coherent 


NDP Fortran has been the leading 32-bit PC Fortran 
since its introduction in 1987. It produces the highest quality 
numeric code and supports virtually all x86 operating 
systems, processors and numeric devices. These are just a 
few of the reasons it was used by hundreds of IS Vs to port 
their 3090, VAX and Cray codes to the 386. NDP Fortran is 
required to run packages from IBM, Aspen Technologies and 
Fluid Dynamics. IBM chose it to port their Optimization 
Subroutine Library to DOS and more recently OS/2. Aspen 
Plus, the world's leading thermo /chemical-process control 
software package, is the standard employed by corporations 
like DuPont. Every copy of Aspen Plus for the PC ships with 
NDP Fortran-486! 

One reason NDP Fortran is still the 32-bit leader is 
tools. It runs with native tools on UNIX, OS/2 and NT. For 
DOS, Micro way created 32-bit tools that were tuned to the 
needs of our customers. These include efficient demand 
paged virtual memory for our Extender and a linker that 
could handle a 20-megabyte library without going to sleep. 
We are the only vendor that provides a variety of numeric 
runtime libraries that make it possible to tune speed against 

Nberoway 


precision and error recovery. The correct choice of a library 
vs inline intrinsics can result in a factor of three increase in 
speed for some applications. Then there is the issue of 
numeric code quality. NDP compilers are not only globally 
optimized, but take good advantage of the Intel 387/487 
stack, use advanced numeric optimizations and schedule 
instructions - all of which favor fast numeric and RISC 
devices like the 860 and 586. 

Finally, Microway customizes its compilers to the 
environment. Our DOS 386/486 product includes over 1,000 
pages of documentation, 300 of which are devoted to our 
GREX™ graphics extensions. The 200 megaflops of our 
QuadPuter-860 are optimally harnessed using NDP 
Fortran-860, libraries from IMSL, NAG and KAP and the 
PSR Vectorizer Microway can build you a gigaflop NFS 
computational server using five QuadPuters housed in our 
industrial grade 486-B 3 for just $5QK - massive power 
without massive price. If you plan to use a 386, 486, 586 or 
860 and require portability, numeric speed, precision and 
technical support, then NDP Fortran, CI C++ or Pascal is 
the only solution. 

Please call our UK office to register for 

NDP ’93 - Microway's i860 and Compiler Products 

Seminar in London on Feb. 17, 1993. 

Technology You Can Count On 


Corporate Headquarters, Research Park, Box 79, Kingston. MA 02364 USA • TEL 508-746-7341 • FAX 508-746-4678 
King$ton-Upon-Thames, UK. 081 -541 5466 * Germany 069-752023 * Greece 30 12915672 * Japan 047 423 1322 • Poland 22-410041 
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Ascend, Franklin Quest 

It organizes your busy schedule 
paperless I y in Windows. 

AST Bravo series, 

AST Research 

A well-engineered, low-cost desk¬ 
top line. 



AST Bravo 

AutoCAD release 12, 
Autodesk 

The latest version of the venera¬ 
ble market-leading CAD program. 

ColorFrame, Envisio 

A Mat-pane I LCD that brings viv¬ 
id color Lo your portable or desk¬ 
top Mae. 

Compaq PageMarq 15 
and PageMarq 20, 

Compaq Computer 

Compaq enters the network print¬ 
er market with two feature-rich of¬ 
ferings. 


FileMaker Pro 2.0 for 
Windows, Claris 

The Mac's most popular flat-file 
database manager comes to Win¬ 
dows. 

GammaFax MLCP-4/AEB, 
GammaLink 

It allows you to create voice/fax 
response applications for multiple 
lines using a single PC slot. 

HP LaserJet 4 t 
Hewle tt-Packard 

A standard-set ting 600-dot-per- 
inch laser printer. 

Image Pals, 

U-Lead Systems 

First-rate image file conversion 
software for Windows, 

Infolio, Pi Systems 

A lightweight pen tablet for cus- 
tom-designed applications. 

Intel PCI bus standard, Intel 

A local bus implemented on the 
motherboard that updates ihe aging 
PC architecture. 

JetFax 8000-0, JetFax 

A laser fax printer for the LAN 
that also allows PCs to send faxes, 

LanRover/L, Shiva 

A plug-in device for Mac Power- 
Books that permits remote log-in 
to an AppleTalk network. 


Micromaster 486/33, Aox 

Breathe new life into your PC with 
ibis superfast upgrade board. 

Microsoft C/C++ 7.0, 
Microsoft 

The latest C and C++ compiler 
from Microsoft for both DOS and 
Windows software development. 

NCR 3170, NCR 

This good-looking notebook is 
loaded with features. 

NetModem/E 1.1, Shiva 

The best LAN modem for mixed- 
LAN and AppleTalk support. 

NewWave 4.0, 
Hewlett-Packard 

Object-oriented desktop manage¬ 
ment for Windows, 

Norton Desktop for DOS, 
Symantec 

A file manager, disk manager, and 
utilities set rolled into one. 

Now Utilities 4.0, 

Now Software 

A greatly improved revision of the 
popular $149 utility package for 
the Macintosh. 

Picture Publisher 3.1 1 
Micrografx 

A top-notch editor for color bit 
maps and scanned images under 
Windows. 


Cormectix CPU 
PowerBook Utilities, 
Connectix 

A grab bag of necessary utilities 
for your Mac PowerBook. 

DE-S09TP Hub, 

D-Unk Systems 

A compact network hub that sup¬ 
ports eight nodes for about $450. 

Describe Word Processor 3.0, 
Describe 

A powerful WYSIWYG word pro¬ 
cessor for either Windows or OS/2. 

Doc.lt, Okidata 

A printer, scanner, fax machine, 
and copier all in one in a well- 
thoueht-out design for under 
$4000. 


LANtastic for Windows, 
Artisoft 

The most popular peer LAN for 
the best-selling GUI 

Lotus Freelance Graphics 
for Windows, 

Lotus Development 

Freelance Graphics features Smart- 
Master templates that simplify the 
creation of presentations. 

Mathcad 3.1 for Windows, 
MathSoft 

Engineering software that features 
OLE. color surface plotting, and 
formula publishing. 

Mathematics for Windows, 
Wolfram Research 

The Windows version of the best- 
known mathematics software gets 
faster and less RAM-hungry. 


PoqetPad, 

Fujitsu Persona/ Systems 

The PoqetPad proves that “low-cosi 
pen system” is not an oxymoron. 

PowerPort Gold, 

Global Village Communications 

High-speed data communications 
and faxing come to the Mac Pow¬ 
erBook. 

Primax Colormobile SC-424A 
Scanner, 

Primax Electronics 

A color hand scanner that drives 
itself over the image. 

Procomm Plus for Windows, 
Datastorm Technologies 

The popular DOS communications 
package gets the Windows inter¬ 
face. 



iris Crimson 


QMS-P5 815MR, QMS 

PostScript printing in a small, 
easy-to-use desktop unit. 

QMS-PS 1700, QMS 

High-quality 600-dot-per-ineh 
PostScript printing at 17 pages per 
minute, 

QuarkXPress 3.1, Quark 

A Mac-based desktop publishing 
package that keeps gelling better. 

Quicken 2.0 for Windows, 
Intuit 

Personal accounting at its best 
moves to Windows. 

Silicon Graphics Iris Crimson, 
Silicon Graphics 

The first Mips R4000- based 
workstation. 

Slate PenApps, Slate 

Easy applications development un¬ 
der Go Corp.’s PenPoint pen op¬ 
erating system. 

Spectator Real-Time 
Recorder, 

Rock Ridge Enterprises 

A Mac screen recorder that stores 
images as QuickTime movies. 

ThinkPad Model 70OC, IBM 

IBM's first pen system hits the 
mark. 

Toshiba Dynanote, 

Toshiba Japan 

A powerful 5-pound pen tablet that 
supports both PenPoint and Win¬ 
dows. 

Unix System V release 4.2, 
Unix System Laboratories 

Unix slims down and rallies un¬ 
der one standard to remain com¬ 
petitive. 

User Land Frontier, 

UserLand Software 

This scripting utility brings batch 
files to the Mac, with the ability 
to reach inside compliant applica¬ 
tions and manipulate them. ■ 

continued 
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Who’s Really The fastest? 


DRIVES COMPARED FOR 50Mb TRANSFER*(in seconds 


Alphatronix INSPIRE®II 

Quantum-105s hard drive 
Pinnacle PMO-650 “optical hard drive” 
Sony®SMD-E501 optical drive 



You MakeThe Call: 

1 - 800 - 849-5807 


As you can see, die INSPIRE II optical drive is far 
faster than die much-ballyhooed “optical hard drive" 
is comparable to your typical hard 
drive and is many times faster than 
previous optical drives. And the 
INSPIRE II Is made with die superior 
quality and reliability diat has made 
Alphatronix die acknowledged 
leader in high-end optical systems. 

Call Hie Source Of Optical. 

Our reputation for quality and 
innovation goes back to 1988, when 
we shipped the world's first rewrit¬ 
able optical system. In 1989 we were 
presented die national Distinguished 
Inventors award. In the years since, we’ve received 
even more national awards 
for quality and excellence. 
Alphatronix has become the 
hands-down choice of some 
of the world’s toughest cus¬ 
tomers, including NASA and 
the Lawrence Livermore 
National Laboratories. 


Gain Significant Advantages. 

Now that same level of quality, performance and 
support is available for your PC, 
PC-compatible, Mac, DEC or UNIX 
workstation at a lower cost per 
megabyte. You can have the speed 
of a hard drive with the added 
advantages of optical: greater relia¬ 
bility and more megabytes on a 
removable, portable media. Aside 
from having vasdy more storage, 
your system will never know the 
difference. INSPIRE II lets you 
simply “plug and play” 

Why Waste Time? 

So what are you waiting for? You know who’s got 
die fastest optical drive, and 
you know who’s got the test. 

Stop waiting and call us today 
at 1-800-849-5807. Well send 
you free comparative test re¬ 
sults, specs and everything you 
need to order the INSPIRE n. 

Only you can make die call. 




SEEK TIME 

(In milliseconds) 



Pinnacle PM0-6SQ 3$ 


Actual times recorded in ueotol 
tests for average time to soekfo 
any random sector on disk. 



ALPHATRONIX”? The Source Of An Industry. 

P.G. Box 13687 : Research Triangle Part, NC27709-3687 Phone (919)5444)001; Fax (919)544-4079 


'Read 50 Mb data stored in sequential sectors at M Kb-read request Complete details of benchmark envimiifncnl and procedures available upon request, 

Alphamontit, the Alptutroni* logo, and Inspire are U.5. registered Trademarks, of AJpWodx, Inc. Other trademarks mi product names are the property of their respective owners. 

For Macintosh information circle 66; for IBM/Compatible information circle 67; for SUN information circle 68 dn inquiry card. 




















COMPANY INFORMATION 


Acer America Corp. 

(800) 733-2237 
(408) 432-6200 
tax: (408) 432-6221 

Circle 1 060 on Inquiry Card. 

Adobe Systems, Inc. 

(800) 922-3623 
(415)961-4400 
fax: (415) 961-3769 

Circle 1061 on Inquiry Cord, 

A ox, Inc. 

(617) 890-4402 
fax: (617) 890-8445 

Circle 1062 on Inquiry Card. 

Apple Computer, Inc. 

(408) 996-1010 
fax: (408)974-6412 

Circle 1063 on Inquiry Card. 

Approach Software Corp. 
(415) 306-7890 
fax: (415)368-5182 

Circle 1064 on Inquiry Card, 

Artisoft, Inc. 

(800) 846-9726 
(602) 293-4000 
fax: (602) 293-8065 

Circle 1065 on Inquiry Card. 

AST Research, Inc. 

(800) 876-4278 
(714) 727-4141 
fax:(714)727-9355 

Circle 1066 on Inquiry Card. 

Autodesk, Inc. 
(800)445-5415 
(415) 332-2344 
fax: (415)331-8093 

Circle 1067 on Inquiry Cord, 

RKS Software 

(617)621-7047 

Circle 1068 on Inquiry Card. 

Borland Internationa] 

(408) 438-8400 
fax: (408) 438-8696 

Circle 1069 on Inquiry Cord. 

Canon USA, Inc. 
(516)488-6700 
fax: (516)488-3623 

Circle 1070 on Inquiry Cord, 


Claris Corp, 

(800)544-8554 
(408) 727-8227 

Circle 1071 on Inquiry Cord. 

Compaq Computer Corp, 
(800)345-1518 

(713) 370-0670 

Circle 1072 on Inquiry Card, 

Connectix 
(415)324-0727 
fax; (415)324-2958 

Circle 1073 on Inquiry Card, 

Corel Systems Corp, 
(613)728-8200 
fax: (613)761-9176 

Circle 1074 on Inquiry Cord. 

Cyrix Corp, 

(214)234-8388 

fax:(214)234-8397 

Circle 1356 on Inquiry Card. 

Datastorm Technologies, 
Inc. 

(314)443-3282 
fax: (314) 875-0595 

Circle 1357 on Inquiry Cord. 

DEC 

(800) 344-4825 
(508)897-511 I 
fax: (800) 234-2298 

Circle 1360 on Inquiry Cord. 

Dell Computer Corp, 

(800) 426-5150 
(512)338-4400 
fax: (800) 727-8320 

Circle 1358 on Inquiry Card. 

DeScribe, Inc, 

(916) 646-11 11 
fax: (916)923-3447 

Circle 1359 on Inquiry Card, 

D-Link Systems, Inc. 

(714) 455-1688 

Circle 1352 on Inquiry Card, 

Eastman Kodak Co, 

(716) 7 J4-6404 
fax: (716) 724-9829 

Circle 1361 on Inquiry Cord. 


Electronic Publishing 

Oxford University Press 
U.S.: (212) 679-7300 
fax: (212)725-2972 
U.K.i +44 865 267979 
fax: +44 865 56646 
Circle 1362 on Inquiry Card. 

Envisio, Inc. 

(612)339-1008 
fax: (612)339-1369 

Circle 1363 on Inquiry Cord, 

Epson America, Inc. 

(310)782-0770 

fax:(310)782-5220 

Circle 1364 on Inquiry Card. 

Ericsson GE Mobile 
Communications, Inc, 

(800) 223-6336 
(201) 265-6600 
fax: (201) 265-9115 
Circle 1365 on Inquiry Cord. 

Fast Electronic U.S., Inc. 
(508)655-3278 

Circle 1366 on Inquiry Cord. 

Frame Technology Corp, 
(800) 843-7263 
(408) 433-33 i I 
fax: (408) 433-1928 

Circle 1367 on Inquiry Card. 

Franklin Quest Co. 

(800) 877-1814 

(801) 975-9992 
fax:(801)975-9995 

Circle 1368 on Inquiry Card. 

Fujitsu Personal Systems, 
Inc. 

(408) 764-9300 
fax: (408) 720-8221 

Circle 1369 on Inquiry Card. 

GammaLink 
(408)744-1400 
fax: (408)744-1900 

Circle 1370 on Inquiry Card, 

Gateway 2000, Inc. 

(800) 523-2000 
(605) 232-2000 
fax: (605) 232-2023 

Circle 1371 on Inquiry Card. 


Global Village 
Communications 
(415) 329-0700 
fax: (415) 329-0767 

Circle 1372 on Inquiry Card. 

Grid Systems Corp. 

(510) 656-4700 

Circle 1373 on Inquiry Card, 

Gryphon Soflware Corp, 
(619) 536-8815 
fax:(619)536-8932 

Circle 1374 an Inquiry Card. 

Hewlett-Packard Co. 
Personal Computer Group 
(408) 746-5000 
fax: (408) 746-5520 

Circle 1375 on Inquiry Card. 

Hewlett-Packard Co, 
(printers) 

Direct Marketing 

Organization 

(800) 752-0900 

fax: (208) 344-4809 

Circle 1376 on Inquiry Cord. 

Hewlett-Packard Co, 
(software) 

(800) 525-9283 
(415) 857-1501 

Circle 13 77 on Inquiry Card. 

IBM Corp, 

(800) 426-9292 

Circle 1378 on Inquiry Card. 

Intel Corp. 

Personal Computer 
Enhancement Division 
(800) 538-3373 
(503) 629-7444 
fax: (800)525-3019 
Circle 1379 on Inquiry Card. 

Intuit, Inc. 

(800) 624-8742 
(415)322-0573 

Circle 1380 an Inquiry Card. 

Jet Fax, Inc. 

(415)326-0600 
fax: (415)326-6003 

Circle 1381 on Inquiry Card. 


continued 
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Now There's A Whole New W\yTo Get 
Energy Out Of Thin Air. 

The 20 Hour Laptop Battery From Aer Energy. 





This may come as a bit 
of a shock, but our new 
rechargeable zinc-air 
computer battery runs 
on air. Intrcxiucing the 
AER Energy LM Power 20™ 

Rechargeable Battery 
System. Through pat¬ 
ented design, AER 
Energy's stand-alone 
battery system uses 
oxygen from the atmosphere to generate electricity 
Enough electricity to give a portable computer 20* 
hours of run time between charges. 

Three Times The Energy Of NiCd. 

This amazing ability to run on air also 
gives the Power 20 battery an extremely high energy 
density, which means more energy per pound. In fact, 
tests prove it produces an incredible three tunes the 
energy by weight of conventional nickel-cadmium 


batteries. All of which 
explains how our Power 
20 12-volt accessory 
battery can increase a 
laptop's run time to an 
unprecedented 20 hours 
on a single charge. 

More Portable Comp¬ 
uting. Our dramatic 
improvement in energy 
pa’ pound also improves 
portability You can forget about the hassles of car¬ 
rying a charger and multiple battery packs, the mem¬ 
ory effect of NiCds, or worrying about 
where and when to recharge. Plus, our 
battery system allows you to simulta¬ 
neously power you computer and handheld 
cellular phone. So see why there's so much 
electricity in the air. For more information 
call I -800-Power 20 (1-800-769-3720). 


*20 hairs cf run firm.' is the average for dll tested. /letml results mil depend u}xm the compu ter being powered and the application in us*?. <£l> 1993AER Energy* Resources, Ine. 

/1£R Energy ™ ami Power 20' ore tmkmarhi of AER Energy Rcscums, tnc. 


Circb 218 on Inquiry Card. 







COMPANY INFORMATION 



Kyocera Electronics, Inc. 

(908) 560-3400 

Circle 1382 on Inquiry Cord. 

Lotus Development Corp. 

(800)343-5414 

(617)577-8500 

Circle 1383 on Inquiry Cord. 

Lotus Development Corp. 
Word Processing Division 
(800)831-9679 
(404) 698-7653 

Circle 1384 on Inquiry Card. 

Math So ft, Inc. 
(617)577-1017 
fax: (617)577-8829 

Circle 1385 on Inquiry Card. 

Micrograf'x, Inc. 

(800) 733-3729 
(214) 234-1769 
fax: (214) 234-2410 

Circle 1386 on Inquiry Card. 

Microsoft Corp. 

(800) 426-9400 
(206) 882-8080 
tax: (206) 883-8101 

Circle 1387 on Inquiry Cord. 

NCR Corp. 

Personal Computer Division 
(800) 225-5627 
(513)445-2078 

Circle 1388 on Inquiry Card. 

NEC Technologies. Inc. 
(800)632-4636 
(508) 264-8000 

Circle 1389 on Inquiry Card. 

Now Software, Ine. 
(800)237-3611 
(503) 274-2800 
fax: (503) 274-0670 

Circle 1390 on Inquiry Card. 

Okidata 
(609) 235-2600 

Circle 1391 on Inquiry Card. 

Olivetti Office LISA 
(800) 527-2960 ext. 5538 
fax: (908)218-5527 

Circle 1392 on Inquiry Card. 


Olivetti Italy 

Ing. C Olivetti and C f 
S.p<A, 

+39 2 88362213 
fax: +39 2 861109 

Circle 1393 on Inquiry Card. 

PeuMagic Software, Inc. 
(604) 988-9982 
fax: (604)988-0035 

Circle 1394 on Inquiry Card. 

Pen so ft Corp. 
(415)802-6925 
fax: (415)802-6942 

Circle 1395 on Inquiry Cord. 

Philips Consumer 
Electronics Co. 

(615)521-4316 
fax: (615) 521-4406 

Circle 1397 on Inquiry Card. 

Pi Systems Corp. 
(503)293-9585 
fux: (503) 293-9590 

Circle 1396 an Inquiry Card. 

Prim ax Electronic, Ltd. 
(Taiwan) 

+886 2 648 3073 
fax: +886 2 648 3064 

Circle 1399 on Inquiry Card. 

Primax Electronics, Inc. 

(408)379-6482 

fax: (408) 370-2009 

Circle 1398 on Inquiry Card. 

Proxim, Inc. 

(415)960-1630 
fax: (415) 964-5181 

Circle 1400 on Inquiry Card. 

QMS, Inc. 

(800) 523-2696 
(205)633-4300 
fax:(205)633-0013 

Circle 1401 on Inquiry Card. 

Quark, Inc. 

(303) 934-2211 
fax: (303)377-6327 

Circle 1402 on Inquiry Card. 


Quarterdeck Office 

Systems 

(800) 354-3222 

(310)392-9851 

fax: (310) 314-4217 

Circle 1403 on Inquiry Cord, 

Radius, Inc, 

(800) 227-2795 
(408)434-1010 
fax: (408) 434-0127 

Circle 1404 an Inquiry Card. 

Rock Ridge Enterprises 

(313) 663-0706 

Circle 1405 on Inquiry Card. 

Shiva Corp. 

(800) 458-3550 
(617) 252-6300 
fax: (617) 252-4852 

Circle 1406 on Inquiry Card. 

Silicon Graphics, Inc, 
(415)960-1980 
fax: (415) 961-0595 

Circle 1407 on Inquiry Card. 

Slate Corp, 

(602) 443-7322 
fax: (602) 443-7325 

Circle 1408 on Inquiry Card, 

S3, Inc, 

(408) 986-8144 
fax: (408) 986-1457 

Circle 1409 on Inquiry Card. 

SuperMac Technology 
(408) 245-2202 
fax: (408) 735-7250 

Circle 1410 on Inquiry Card. 

Symantec Corp. 

(408) 253-9600 
fax: (408) 253-4092 

Circle 1411 on Inquiry Card. 

Tektronix, Inc, 

Graphics Printing & Imag¬ 
ing Division 
(800)835-6100 
(503)682-7377 
fax: (503)682-3063 
Circle 1412 on Inquiry Card. 

Toshiba America 

Information Systems, Inc. 

(800)334-3445 

(714) 583-3000 

fax: (714) 587-6034 

Circle 1413 on Inquiry Card. 


Toshiba japan 
+81 33 4574513 
fax: +81 33 4564776 

Circle 1353 on Inquiry Card, 

TWAIN 
(800) 722-0379 
(206)628-5737 

Circle 1414 on Inquiry Card, 

U-Lead Systems, Inc, 

(310)523-9393 

fax:(310)523-9399 

Cirde 1415 on Inquiry Card, 

Unix System Laborato¬ 
ries, Inc, 

(800) 828-8649 
(908) 522-6555 

Circle 1416 on Inquiry Card. 

UserLand Software, Inc. 

(415)325-5700 

fax: (415) 325-9829 

Circle 1354 on Inquiry Card, 

LLS Robotics, Inc. 

(800) 342-5877 
(708)982-5010 
fax: (708) 982-5235 

Circle 1417 on Inquiry Card. 

Video Electronics 
Standards Association 
(408) 435-0364 
fax: (408) 435-8225 

Cirde 1418 on Inquiry Cord. 

Wolfram Research, Inc. 
(800) 441-6284 
(217)398-0700 
fax: <217) 398-0747 

Circle 1355 on Inquiry Card. 

XVT Software, Inc. 

(303) 443-4223 
fax: (303) 443-0969 

Cirde 1419 on Inquiry Card. 

Zenith Data Systems 
(800)553-0331 
(708) 808-5000 
fax: (708) 808-4434 

Circle 1420 on Inquiry Card. 
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Glad you could stop and look at our ad. 
Reading this magazine is confusing, 
isn't it? Every PC ad says the same 
thing these days. Who can you believe? 
Believe in yourself. You're smart. Strip 
away all the hype and you'II know a 
good buy when you see one. You want a 
great computer at a great price - from a 
solid company that'll take care of you. 
At Gateway, that's what we offer. Take a 
look at our products and services - 
then give us a call. Simple! 

~fj j GxrE\m2(xx) 



MINI DESKTOP SYSTEMS 


GATEWAY 2000 



■ 25MHz Intel® 386SX Processor 

■ 4MB RAM 

■ 5.25" and 3.5" Diskette Drives 

■ 80MB 17ms IDE Hard Drive 

■ Windows Accelerated Video 
with 1MB DRAM (Faster Than 
Local Bus VGA!) 

■ 14" Color CrystalScan™ 1024NI 
1 Mini Desktop Case 

■ 5 16-Bit ISA Slots 

■ 124-Key Any Key™ Keyboard 

■ MS-DOS,® Windows™ & Mouse 
Cool Tools for DOS 

1 MS Works for Windows ™ 2.0 

$1295 


GATEWAY 2000 



1 25MHz Intel 486SX Processor 

■ 4MB RAM 

I 5.25" and 3.5" Diskette Drives 

■ 170MB 13ms IDE Hard Drive 
1 Local Bus IDE Interface 

l Windows Accelerated Video 
with I MB DRAM (Faster Than 
Local Bus VGA!) 

1 14" Color CrystalScan 1024NI 

■ Mini Desktop Case 

■ 5 16-Bit ISA Slots 

■ 124-Key AnyKey Keyboard 
E MS-DOS, Windows & Mouse 

Cool Tools for DOS 
E MS Works for Windows 2.0 

$1495 


■ Gateway ranked #/ in PC Magazine's 1992 Service <£ Reliability Survey 
fffi Gateway systems give you the ultimate performance 
H All 486 ISA systems have Intel OverDrive sockets 

r' 








GATEWAY 2000 



9 33MHz Intel 486SX Processor 
9 4MB RAM, 64K Cache 
9 5.25" and 3.5" Diskette Drives 
9 170MB 13ms IDE Hard Drive 
Local Bus IDE Interface 
Windows Accelerated Video 
with 1 MB DRAM (Faster Than 
Local Bus VGA!) 

9 14" Color CrystalScan 1024NI 
9 Mini Desktop Case 
9 5 16-Bit ISA Slots 
9 124-Key Any Key Keyboard 
9 MS-DOS, Windows & Mouse 
Cool Tools for DOS 
Choice of Application Software 

$1695 


GATEWAY 201)9 



J 33MHz Intel 486DX Processor 
9 4MB RAM, 64K Cache 
9 5.25" and 3.5" Diskette Drives 
9 250MB 13ms IDE Hard Drive 
9 Local Bus IDE Interface 
9 Windows Accelerated Video 
with 1MB DRAM (Faster Than 
Local Bus VGA!) 

9 14" Color CrystalScan 1024NI 
1 Mini Desktop Case 
9 5 16-Bit ISA Slots 
V 124-Key AnyKey Keyboard 
] MS-DOS, Windows & Mouse 
Cool Tools for DOS 
9 Choice of Application Software 

$1995 



9 One-year limited warranty and 30-day money-hack guarantee 
8 All systems are FCC Class-B, IIL and CSA certified 
9 Free lifetime toll-free technical support 


INFO 

WORLD 


<*TK 
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f t GATEWAY2QOO 


800 - 523-2000 





DESKTOP AND TOWER SYSTEMS 


GATEWAY 2000 _ 


GATEWAY 2000 

■ 33MHz Intel 486SX Processor 

■ 8MB RAM. 64K Cache 
5.25" and 3.5" Diskette Drives 

H 170MB 13ms IDE Hard Drive 
1 Local Bus IDE Interface 

■ VESA Local Bus ATI Ultra Pro 
with 1MB VRAM ( Faster Than 
The New ATI Graphics Ultra!) 

■ 15" Color CrystalScan 1572FS 

■ Desktop Case (Tower Upgrade) 

8 16-Bit ISA Slots, 2 with 32-Bit 
VESA Local Bus 

■ 124-Key Any Key Keyboard 

i MS-DOS, Windows & Mouse 

■ Coo! Tools for DOS 

Choice of Application Software 

$2195 


33MHz Intel 486DX Processor 

■ 8MB RAM. 64K Cache 

W\ 5.25" and 3.5" Diskette Drives 
I 250MB 13ms IDE Hard Drive 
Local Bus IDE Interface 
VESA Local Bus ATI Ultra Pro 
with 1MB VRAM ( Faster Than 
The New ATI Graphics Ultra!) 

I 15" Color CrystalScan 1572FS 
Desktop Case (Tower Upgrade) 
|] 8 16-Bit ISA Slots, 2 with 32-Bit 
VESA Local Bus 
124-Key Any Key Keyboard 
MS-DOS, Windows & Mouse 

■ Cool Tools for DOS 

Choice of Application Software 

$2495 


■ Gateway's local bus meets VESA standards for compatibility 
I On-site service available to most locations 
■ Free lifetime BBS membership 





GATEWAY 2000 

Mmmw 

66MHz Intel 486DX2 Processor 

■ 8MB RAM, 64K Cache 
5.25" and 3.5" Diskette Drives 

■ 340MB 13ms IDE Hard Drive 
Local Bus IDE Interface 
VESA Local Bus ATI Ultra Pro 
with 1MB VRAM (Faster Than 
The New ATI Graphics Ultra!) 

■ 15" Color CrystalScan 1572FS 
Desktop Case (Tower Upgrade) 

■ 8 16-Bit ISA Slots, 2 with 32-Bit 
VESA Local Bus 

124-Key AnyKey Keyboard 
MS-DOS, Windows & Mouse 
Cool Tools for DOS 

■ Choice of Application Software 

$2995 


GATEWA Y 2000 

Mmmm 

66MHz Intel 486DX2 Processor 

■ 8MB RAM, 128K Cache 
5.25" and 3.5" Diskette Drives 

I 500MB 11ms SCSI Hard Drive 
32-Bit EISA SCSI Controller 

■ Windows Accelerated Video with 
1MB DRAM (Faster Than 
Local Bus VGA!) 

14" Color CrystalScan 1024NI 

■ Tower Case 

■ 8 32-Bit EISA Slots 
124-Key AnyKey Keyboard 
MS-DOS, Windows & Mouse 
Cool Tools for DOS 

Choice of Application Software 

$3795 


I We custom-build each Gateway 2000 system to your specifications 
H Please call a sales representative for other configurations 
■ All software is pre-installed and ready to run 


INFO 

WORLD 




vm 
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PORTABLE SYSTEMS 


GATEWAY 2000 

H&mmir 

Weight: 2.75 Lbs. 

Dimensions: 5.9" x 9.75" x 1.4" 

■ 4.5-Hr. NiMH 2.3Ah Battery and 
AC Adapter/Charger 
Alkaline Battery Pack 

1 286-Class Performance 

I 1MB RAM, Upgradeable to 3MB 
40MB Hard Drive 

■ Backlit 7.6" CGA Screen 
,i 1 Parallel and 1 Serial Port 

II 78-Key Touch-Type Keyboard 

■ MS-DOS 5.0, LapLink® XL, MS 
Works 1 " 1 for DOS, Central Point® 
Desktop & Serial Download Cable 

9 Carrying Case 

$1295 


GATEWAY 2000 

9 Weight: 5.6 Lbs. 

9 Dimensions: 8.5" x 11" x 1.8" 

6-Hr. NiCad 5.7Ah Battery and 
AC Adapter/Charger 

9 4MB RAM 
3.5" Diskette Drive 
Backlit 10" VGA Screen, 64 Grays 
Simultaneous Video 
1 Parallel and 1 Serial Port 

9 79-Key Keyboard & FieldMouse lvl 

G MS-DOS 5.0 and Windows 3.1 
MS Works for Windows 2.0 

NOMAD 325SXL l$1795 

25MHz 386SXL, 80MB Hard Drive 

NOMAD 420SXL ■ $1995 

20MHz 486SXL, 80MB Hard Drive 

NOMAD 425SXL ■ $2295 

25MHz 486SXL, 120MB Hard Drive 

NOMAD 425DXL I $2695 

25MHz 486DXL, 120MB Hard Drive 




Peripherals and Upgrades 

Microsoft* Windows'" for Workgroups 
' ■ E-mail, group scheduling and resource sharing 
i Rf Includes Ethernet adapter and software 
I Hardware and software factory installed 
$159 (with the purchase of a system) 

CD-ROM Kit 

I MPC-compliant, manufactured by Sony® 

$225 

Microsoft Windows Sound System 11 ' 

I Speak to your PC for hands-free operation 

■ PC reads numbers back for proofing 

I Embed audio messages in OLE applications 
I Soundboard, microphone, headset and software 
$149 (with the purchase of a system) 

TheTeiePath 1 ' 1 Fax/Modem 

■ 14,400 bps modem/9,600 fax, V.32bis 

( ft Includes WinFax Pro'' Crosstalk 1 ' 1 for 
Windows, Qmodem 1 ' 1 and more 

$195 

CrvstalScan™ 15-Inch Monitor 

■ Flat, square screen, non-interlaced 
$100 (to upgrade from 14-inch 1024NI ) 

Panasonic KXP2123 Color-Capable Printer 
J ■ 24-pin dot matrix, includes Adobe Type 
Manager® 

Printer $ 259 , Color Option $50 

j 


Free Software 

For systems with “choice of application software," 
pick the latest version of one of the following: 

ft Microsoft Excel for Windows 1 ' 1 
ft Microsoft Word for Windows'" 

I Microsoft® Word and Bookshelf 92,® 

CD-ROM edition 

ft Microsoft PowerPoint for Windows'" 
ft Microsoft Project for Windows™ 

I I The MS Entrepreneur Pack (Works,™ 

Publisher. 1 ' 1 Money, 1 ' 1 and games) 

ft Borland Paradox®or dBASE IV' 
ft The Windows Programmer Pack (MS Quick C,™ 
Visual Basic and more) 

■ Upgrade to Microsoft Office™ tor $175 

Cool Tools for DOS, a diagnostic and utilities 
package, comes with all Gateway desktop systems 
and includes: 

■ QA Plus™ from DiagSoft™ 

■ Central Point® Anti-Virus, RAM Boost, Defrag 
and Emergency Disk 


For details on our complete line of components, 
peripherals and software, call direct to our special 
Enhancements Division at 800-252-3333. 


A GATEWM2QOO 

800 - 523-2000 
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610 Gateway Drive * P.O.Box 2000 * North Sioux City, SD 57049-2000 ■ 605-232-2000 - Fax 605-232-2023 
Sales Hours; 7am-10pm Weekdays, 9am4pm Saturdays (CT) 

©f992 Gateway 2000Inc\ Any Key, HandBook, FieldMouse, CrystalScan and TelePath are trademarks of Gateway 2QQQ r Inc. Intel inside is a Registered trademark of 
Intel Corporation. All other brands and product names are trademarks or registered trademarks of their respective companies. 
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FEATURE 



Computing 
Without Clocks 

Asynchronous operation could signal a new era 
in portable, low-power computing 

DICK POUNTAIN 


M anchester, England— in recent years, clock 

speed has become the signifier of computing ma¬ 
chismo, possibly because it’s the only feature that 
distinguishes otherwise seemingly identical PC 
clones. In view of this symbolic importance, computing 
without a clock might seem inconceivable, but that is precisely 
what Steve Furlier of Manchester University and his team are 
working toward. Their goal is the world's first asynchronous 
implementation of a commercial microprocessor. 

Asynchronous logic is relatively unfamiliar in the comput¬ 
er industry, which for decades now has relied on clocked cir¬ 
cuits. Most parts of your PC—CPU, memory, disk subsystem, 
even the serial port—work in lockstep with the master system 
clock, just as Roman galley slaves rowed to the 
beat of the overseer’s drum. Asynchronous or 
self-timed logic runs at its own speed, governed by 
local timers and the availability of data to work on. 

It's hard even to imagine an asynchronous pro¬ 
cessor because there is no simple metaphor, such 
as slaves rowing or soldiers marching, that helps 
you grasp the way the different parts work to¬ 
gether. This difficulty is just as real for VLSI de¬ 
signers; clocked logic has become so popular pre¬ 
cisely because it is easier to design with than 
asynchronous logic. 

The Power Factor 

So why would anyone want to design an asyn¬ 
chronous processor? The main reason is to save 
power. Power consumption has suddenly become 
a hot issue, partly because of the new interest in 
battery-powered portable computing devices (see 
“The PC Gets More Personal," July 1992 BYTE) 
but also for less apparent reasons. As VLSI feature 
sizes shrink to the 0.5-micron level and below, 
you’ll be able to buy chips that contain tens of 
millions and then hundreds of millions of tran¬ 
sistors. Given that heat dissipation is a serious 


problem with current generation technology, chips of these 
densities will aggravate the problem enormously. 

There are many tricks designers can use to save power, the 
most popular being to employ a static CMOS fabrication pro¬ 
cess so that the system can slow or even stop the clock when 
the computer is idle. A static CMOS process can help, but 
the fact remains that clocked CPUs are intrinsically wasteful 
of power. Even when those “soldiers” aren’t doing anything 
useful, the clock forces them to “run in place” and use energy. 

The Clockless Advantage 

An asynchronous CPU running under maximum load would 
use the same amount of energy as a standard CPU, but in PC 
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Inside Micropipelines 


C locked computer components use 
two voltage levels (normally 5 
and 0 volts DC) called 61 ‘high” and 
“low” to distinguish logical true 
and false, Ivan Sutherland's micro- 
pipelines abandon this scheme in fa¬ 
vor of transition signaling, where the 
absolute voltage levels are ignored and 
only the change between two voltages 
is recognized as a signaling ‘‘event.' 1 
Response to transition signals is edge- 
triggered, with rising and falling edges 
considered to be identical events. 
(Some magnetic and optical recording 
schemes employ such an edge-triggered 
logic.) Transition signaling is poten¬ 
tially twice as fast as clocking—and 
more energy efficient—because it uses 


both signal edges rather than just one. 
Only the control circuits of micro¬ 
pipelines employ transition signaling; 
the data is still represented using high 
and low voltage states for Boolean true 
and false. 

Timing in the event-driven world of 
micropipelines is controlled by a simple 
handshaking protocol called the iwo- 
phase bundled-data convention (see fig¬ 
ure A). Two wires, called Request and 
Acknowledge, connect the sender and 
receiver, as do an arbitrary number of 
data lines. In phase 1, a sender places a 
value on its data lines and Lhen (when 
the data is stable) produces an event on 
its request line. 

In phase 2, the receiver accepts the 


data and then replies with an event on 
its acknowledge line. Request and ac¬ 
knowledge events can be either rising 
or falling transitions in different cycles, 
and the three actions—assert new data, 
request, and acknowledge—alternate 
in a strict cyclic order. This protocol is 
somewhat simpler than that used in the 
most popular two-phase clocked log¬ 
ic, which has five events per cycle. 
More significantly, this protocol per¬ 
mits its two phases to be of different 
and variable duration; in other words, 
it's an asynchronous protocol. 

Unlike some purer asynchronous ap¬ 
proaches, the bundled-data protocol is 
not entirely insensitive to delays: The 
delay in transmitting data from sender 
to receiver must be less than the delay 
in transmitting request events; other¬ 
wise, the request could arrive before 
data is valid. For this reason, VLSI de¬ 
signers must treat the control wires and 
the data wires as a single bundle for 
timing puiposes—hence the name two- 
phase bundled-data convention. 

It turns out that you can't process 
events using just ihe standard set of 
Boolean logic gates (conceptually, 
NOT, AND, OR, and XOR gates; in 
practice, NAND and NOR gates and 
inverters). The conventional XOR gate 
works for events, but it actually com¬ 
putes OR. To perform an AND on 
events, a device has to remember its 
previous inputs, which purely Boolean 
devices cannot do. Sutherland employs 
the Muller C-elemenL (named after its 
inventor, David Muller), which con¬ 
tains a I-bit memory cell. The C-ele- 
ment outputs an event only when both 


HANDSHAKING IN MICROPIPELINES 



Acknowledge 

Cycle 1 Cycle 2 Cycle 3 


Figure A: The first phase of the bundled-data convention (red arrows) is 
ini tutted by the sender. The second phase, initiated by the receiver, is in green. 
The convention is said to be " bundled" because the -request, acknowledge, 
and data lines must be treated together when factoring in circuit delays. 


applications the CPU is very rarely loaded to the maximum. An 
asynchronous CPU running under partial load expends only as 
much energy as it has to; any circuit on the chip (e,g„ the adder 
or the multiplier) not used by the current instruction is quiescent 
and effectively consumes zero power. A quiescent circuit is not 
switched off, however, and is ready to begin processing with 
minimal delay as soon as data arrives. 

The metaphor that I find useful to describe asynchronous op¬ 
eration is a taxi service, where cabs depan not at fixed times bul 
only when they are carrying passengers. Trying to achieve this 
fine-grained level of economy in a clocked processor would in¬ 
volve such complex sensing and switching of circuits that the 
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exercise would be counterproductive. 

Another advantage of asynchronous operation is that it avoids 
the problems of propagating ever-f aster global clock signals 
around a system. Clock skew is a serious problem for the fastest 
CPUs; witness DEC'S Alpha, where more than a quarter of the sil¬ 
icon is devoted to clock logic. 

A more esoteric advantage of asynchronous logic is that it of¬ 
fers VLSI engineers the opportunity to design better circuits. For 
example, the operating speed of an adder circuit varies, depend¬ 
ing on how many carries are needed to process different operands. 
In a clocked processor, the adder design must be a compromise 
that accommodates the worst (i.e., slowest) cases, because every- 
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MICROPIPELINED FIFO 



Figure B: Data moves through the pipeline in waves * depending on the state of 
the inputs at each stage. The bubbles on the acknowledge Inputs of the Muller 
C-elements represent Inverters. 


its inputs enter the same logic state* af¬ 
ter both have received an event. In log¬ 
ic diagrams* the Muller C-element is 
represented by an AND gate symbol 
with a C inside it 

The other dement you need to make 
micropipelines is an event-driven stor¬ 
age device. You can make such an ele¬ 
ment using three latches and three in¬ 
verters, the event-driven equivalent of 
a D flip-flop. This storage element has 
two event inputs called PASS (which 
renders it transparent) and CAPTURE 
(which latches a 1-bit data value). You 
can assemble these devices in parallel, 
just like flip-Hops, to build byte- and 
word-wide storage registers. The sim¬ 
plest micropipe lined FIFO would con¬ 
tain one such register per stage. Empty 
pipeline stages are completely trans¬ 
parent. with a direct path from input to 
output* 

Figure B shows the control logic for 
a section of a simple micropipelined 
FIFO* built only from Inverters* Muller 
C-elements, and latches; the data lines 
run through the latches in the middle. 
Each stage is a loop around which con¬ 
trol events flow, obeying the follow¬ 
ing state rule: 

IF predecessor and successor differ in 
state 

THEN copy predecessor's state 
ELSE hold present state 

This circuit is stable when all the 
stages are in the same state (an empty 
pipeline) or when alternate stages are in 
opposite states (a full pipeline)* The 
state rule is actually equivalent to a dig¬ 


ital description of wave motion; in un¬ 
stable states, control events will prop¬ 
agate down the micropipeline like 
waves, and the data values will “surf" 
along with them. 

If s often easier to think about event 
logic dynamically* in terms of event 
streams* From this viewpoint, the XOR 
gate performs the operation MERGE 
on two streams* while the Muller C- 
element performs RENDEZVOUS 
(i.e* T don't proceed until all the events 
have arrived)* 

There are several other useful prim- 
itive-event-logic operations, all of 
which can be implemented by 10 to 
100 transistors. TOGGLE steers events 
alternately to each of its two outputs; 
SELECT steers events according to the 


value of a second Boolean input; CALL 
triggers another process and then re¬ 
turns a “done" event to its caller; and 
ARBITER decides which of two events 
arrived first. CALL and ARBITER 
connected together act like a sema¬ 
phore, thus permitting two or more 
asynchronous processes to share a sin¬ 
gle resource. 

You may be struck by the similarities 
between these elements and high-level- 
language constructs (e.g,* SELECT be¬ 
haves like IF,*,THEN. ,,ELSE), Using 
these circuits as building blocks, digi¬ 
tal designers can make micropipelines 
that fork and rejoin, insert or delete val¬ 
ues from the middle of a pipeline, and 
e% r en set up a counterflow of data back 
up the pipeline. 


thing must keep in step with the dock* For an asynchronous pro¬ 
cessor, you design the fastest adder you know how, and the fact 
that it will run slower for the rarest operands doesn’t matter. 

Given these advantages* if s not surprising that asynchronous 
operation is beginning to command more than passing interest 
from VLSI designers. In fact* a team at Caltech (Pasadena, CA) 
has produced an experimental 16-bit asynchronous CPU (see 
reference I). At Manchester University, the Amulet project, head¬ 
ed by Steve Furber, means to create a fully asynchronous imple¬ 
mentation of a “real-life” commercial architecture—the ARM6 
RISC architecture (see “A Call to ARM” in the November 1992 
BYTE). 


In the Pipeline 

To understand how a clockless ARM (Advanced RISC Machine) 
might work, you must first understand the asynchronous logic 
framework that Furber has adopted, namely Ivan Sutherland's 
micropipelines (see the text box “Inside Micropipelines” above). 

A pipeline is a linear array of processing elements that work 
concurrently on a stream of data values passed from one to the 
next like a Detroit production line. Pipelines don't reduce the 
time required to process a single element (the latency of the pro¬ 
cess), but by overlapping operations in time* they process more 
elements per second, thereby increasing the throughput of the 
operation* Sutherland's micropipelines are elastic, event-driven 
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pipelines that operate solely us¬ 
ing locally generated timing sig¬ 
nals (see reference 2). 

In this context* elastic means 
that the number of elements in a 
pipeline can vary up to a maxi¬ 
mum number, so a pipeline can 
be empty, full, or anything in 
between {a bit like strings in 
Turbo Pascal). Event-driven 
means that the micropipeline is 
triggered by the availability of 
data items rather than by global 
clock signals, and an individual 
pipeline element gets control in¬ 
formation only from its imme¬ 
diate neighbors. Each element 
waits for new data to arrive at 
its inputs and passes it on only 
when the next element is ready 
to receive it. Therefore, every 
element works at its own pace. 

This requires a timing protocol 
quite unlike that for clocked circuits. The simplest micropipeline 
is a FIFO (hrst-m/first-out) buffer, which, because it has no pro¬ 
cessing dements, passes data through unchanged. 

A micropipeiined FIFO can inherently tolerate different data 
rates at its input and output ends, an abiliiy that requires very 
complex arbitration logic in a clocked FIFO. If the input arrives 
faster than the output for too long, the micropipeline becomes full 
and new data must wait. Conversely, if the output is faster than 
the input, the micropipeline empties and the output must wait. This 
“patienC behavior has important consequences when you de¬ 
sign with niicropipelines. 

Designing for Tolerance 

Because the timing of clocked circuits is highly context-depen¬ 
dent, chip designers almost always have to redesign the whole chip 
to make a change in even a minor part. Micropipelines, on the con¬ 
trary, are timing-tolerant, so modules of widely differing speeds 
will work together, with throughput limited to that of the slowest 
module. This is Sutherland's strongest claim for micropipelines: 
They bring the concepts of modularity and composability so fa¬ 
miliar to software engineers into hardware design. Micropipelines 
compose like procedures in high-level languages, whereas clocked 
circuits are more like machine code subroutines. 

For example, if one day you discover how to make a micro- 
pipelined adder circuit twice as fast, you can pop it into the next 
iteration of your CPU with the assurance that the rest of the pro¬ 
cessor will still work as before and that operations that were lim¬ 
ited by the speed of the adder will automatically speed up. Such 
a stepwise refinement process has the potential to revolutionize 
VLSI engineering. 


should not be able to tell 
whether the chip in your sys¬ 
tem is clocked or not. But this 
first iteration of the design 
treats external memory as if it 
too were micropipeiined—an 
improbability, because no one 
makes asynchronous RAM. To 
use the asynchronous ARM in 
real-life systems, you’d need 
an interface converter between 
the internal two-phase bundled- 
data convention and the exter¬ 
nal clocked RAM. The eventu¬ 
al goal is for the asynchronous 
ARM CPU to become a macro- 
cell—a. self-contained gate lay¬ 
out that a fabricator can drop 
into any chip—with a micro- 
pipelined memoiy manager and 
cache memory on the same 
chip to isolate it from the ex¬ 
ternal RAM. Thus, it makes 
good sense to treat the asynchronous/clocked memory interface 
as a peripheral rather than part of the core design. 

Considered at the highest level, the asynchronous ARM is one 
big micropipeline that takes in a stream of data and instructions 
and outputs a stream of addresses and processed results (see fig¬ 
ure 1), Internally, many of the ARM's subunits also behave as 
micropipelines; for example, the whole cycle of address genera¬ 
tion, instruction fetch, instruction decode, and execution is pipe¬ 
lined, just as in most modem RISC CPUs. The difference is that 
here the pipeline is elastic and the number of prefetched instruc¬ 
tions varies from time to time. After a branch, some instructions 
in the micropipeline may become invalid, and these are discard¬ 
ed by comparing a 1-bit parity flag attached to each instruction 
with a similar flag in the ALU that gets toggled every lime a 
branch is taken. (This is an entirely separate issue from the "con¬ 
ditional execution" property shared by all ARM instructions,) 
The data path is itself a three-stage micropipeline containing the 
register bank, the shifter/multiplier, and the ALU. The register 
bank offers a nice illustration of the problems an asynchronous de¬ 
signer faces. 

Banking on Registers 

Executing a typical ARM instruction involves three registers: 
the two operands (A and B) and the resulL register (W), In an 
asynchronous implementation, a new instruction can start exe¬ 
cuting as soon as A and B have been read by the previous in¬ 
struction, This raises the possibility that the instruction might 
try to read W before the result of the previous instruction has 
been written to it. This could happen with a pair of calculations 
such as the following: 


THE ASYNCHRONOUS ARM 



Figure 1: The asynchronous ARM processor is a micropipeline 
made up of smaller micropipelines . It takes data and 
instruction inputs and spits out addresses and data , PC stands 
for the "program counter." 


The Asynchronous CPU 

Using the basics of asynchronous logic, 
the Amulet team has designed a full simu¬ 
lation of the asynchronous ARM6 archi¬ 
tecture and has successfully ran an ARM 
validation suite that tests all the major in¬ 
struction types used in the architecture, 
Silicon layout is under way. 

Obviously, the asynchronous ARM has 
to be fully instruction-compatible with its 
clocked equivalents, and in principle you 


Asynchronous Logic 
Advantages 

* low-power operation 

* no clock skew 

* design flexibility 

» fewer heat problems 


R1 := R2 x R3 
R4 :=R1 +R5 

where the addition would be completed 
well before the slower multiplication has 
finished. To avoid such a disaster, all at¬ 
tempts to read registers have to be delayed 
until the correct value is available—a pro¬ 
cess called register locking. 

The asynchronous ARM tackles this 
problem by incorporating a lock FIFO, a 
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Hardlock E-Y-E®- tying the hands 
of software pirates 


The effective way to protect your software 

FAST Electronic has made life a lot harder for soft¬ 
ware pirates. Hardlock E-Y-E was designed using 
cryptographic principles. It took the experience 
and know-how of Germany’s number one in soft¬ 
ware protection and the leading edge technology 
of a US semiconductor company to create the 
ultimate software protection tool. 


Readily acceptable to your customers 

Hardlock E-Y-E allows unlimited backup copies 
of the master floppy. The customer gets the device 
together with the software and plugs it into the 
parallel port between the printer and the PC. Daisy- 
chainability, outstanding reliability and the compact 
high tech design guarantee that your customers 
will accept Hardlock E-Y-E. 


The technology programmers have at their 
fingertips 

Hardlock E-Y-E is based on a custom chip and 
combines all the features that a programmer 
would expect from such a device: secure, algo¬ 
rithmic query routines and an optional non-vola¬ 
tile memory for custom configurations. With the 
Crypto-Programmer card from FAST you can pro¬ 
gram the algorithmic parameters and the memory 
within seconds. This unique card guarantees that 
no one else can burn Hardlock E-Y-Es with your 
codes. Linking Hardlock E-Y-E to your software is 
easy: you can either protect your .COM and .EXE 
files with the automatic encryption software 
HL-Crypt or integrate FAST's high level language 
routines into your source code. 


The benefits your management will appreciate 

Hardlock E-Y-E can be programmed by the soft¬ 
ware house 
with the 
Crypto-Pro¬ 
grammer card. 

This ensures 
optimum deli¬ 
very schedules 
and stock flexi¬ 
bility. Revenues 
will go up as 
software piracy 
and multiple „ .. . _ v _ 

^ Hardlock E-Y-E 

Usage are programmable, algorithmic response 

prevented. and memory option - all in one 



Order your evaluation package today! 

Contact B. Ajari at FAST Electronic or one of the offices below: 


UK: 

Magnifeye 

Tel: ++44-71-2218024 
Fax: -f+44-71-7923449 

France: 

FAST Electronic S. A. R. L 
Tel: ++33-1-48837811 
Fax: ++33-1-48839734 

Spain/Portugal: 

Fast Iberica S.L. 

Tel: ++34-1 -7253626 
Fax: ++34-1-7267219 


Italy: 

Techne S.R.L 

Tel: ++39-59-440690 

Fax: ++39-59-440720 

BeNeLux: 

Crypsys Data Security 
Tel: ++31-1830-24444 
Fax: ++31-1830-22848 

Greece: 

FAST Hellas AE 
Tel: ++30-1-6855 689 
Fax: ++30-1-6472 304 


America/Far East: 

Glenco Engineering Inc. 
Tel: ++1-708-808-0300 
Fax: ++1-708-808-0313 

Hungary: 

Szki Recognita Corp. 
Tel: ++361-201-7973 
Fax: ++361-201-7607 

Croatia: 

G & G Electronic 
Tel: -w-38-41-315794 
Fax: -h-38-41-333510 



Fast Electronic GmbH 


FAST Electronic GmbH, Kaiser-Ludwig-Platz 5, D-8000 Miinchen 2, Germany, Tel: 49/89/539800-20, Fax: 49/89/539800-40 
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PROTECT YOUR 
SOFTWARE 



NO BUTTON, 

NO ACCESS. 

Dallas Semiconductor is re-shaping the world of software 
protection and distribution control with a new family of 
microchips called Buttons. We put the lid on software 
piracy by packaging microchips in button-shaped, stainless 
steel cans. The chips contain missing but critical 
information to make the software run. 

We offer a variety of Authorization Buttons and features so 
you can select the level of protection and price point that 
are right for you. 


Security Continuum 


Button Type 

Unique 
Serial # 

Read/Wrile 

Memory 

Password 

Protection 

Expiration 

Timer 

Gocoy 

Responses 1 

DS142Q ID Button 

X 





OS 1427 Timer Button 

X 

4K bJls 


x 


051425 Multi Button 

X 

2K bits 

X 


X 


Complete Compatibility 

Buttons are compatible across all ISA, EISA, anti MCA 
machines — on underpowered notebooks as well as the 
anti-compatible Brand JTs. We achieve this total compat¬ 
ibility through microchips that are self-powered, unlike 
other protection devices that must draw power from the 
host machine. 

Snap In, Snap Out 

Authorization Buttons interface to the PC's parallel port 
via the DS14IG Button Holder. They simply snap in and 
out. The DS1410 accepts two Buttons concurrently. 


The future will be a dongletess world. New computers 
that accept Buttons directly, including palm and note¬ 
books, are being designed at OEM’s I aday. 



Made in the LLS.A. 

At Dallas Semiconductor, we design and manufacture our 
own microchips. And we’re the only ones in the software 
protection business who do. Sixty 
intricate process steps and 
a 64-bit unique serial 
number lasered into 
each chip prevent 
duplication. 

To learn how to button 
down your software, 
give us a call 


DALLAS 


SEMICONDUCTOR 

4401 South Beltwood Parkway, Dallas, Texas 75244-3292 
Telephone: 214-450-8170 FAX: 214-450-3715 
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special micropipelme that stores the addresses of locked registers. 
In addition, this FIFO queue enforces the correct writing se¬ 
quence. Before any instruction can read a register, it must first 
check the contents of the FIFO to see if the register is locked. If 
it is, the read operation is suspended until the lock is cleared To 
make this lookup as efficient as possible, the FIFO holds regis¬ 
ter addresses as unary numbers (i.e., bit masks where I bit cor¬ 
responds to each possible register). The ARM has 31 registers, but 
R15, the program counter, is addressed via wholly different cir¬ 
cuits, so lock addresses need only be 30-bit words with exactly one 
bit set. In the above example, the FIFO would contain 

000000000000000000000000010000 (R4) 
000000000000000000000000000010 (R t) 

To check whether a particular register is locked, you perform 
an OR on all the bits in the column representing that register's 
number. In hardware terms, the FIFO has an output for each col¬ 
umn that indicates if a bit is set anywhere in that column. Regis¬ 
ter write operations use the register address in the last stage of the 
FIFO directly to enable lhe next register to be written, which 
removes die need for a separate write-decode register. This lock 
FIFO mechanism will work correctly given three conditions: 

• Bits must be copied from one stage to the next in such a way that 
the value appears in the second stage before it's removed from the 
first (otherwise a l bit could he missed if Lhe F1FO were checked 
while it was u in transit”). This is an innate properly of Sutherland 
micropipe lines. 

• Empty FIFO stages must present all 0s so as not to mess up the 
bitwise OR. This is achieved just by holding the FIFO’s data 
inputs at 0 whenever addresses are not being inserted; the trans¬ 
parent property of empty micropipeline stages does the rest. 

• Nothing should be inserted into the FIFO while it is being 
checked. This condition is met by forcing all instructions to read 
their operand registers before locking their destination register so 
that the FIFO cannot be updated during register reads. 

You can see how lhe properties of micropipelines help to 
achieve a simple and elegant solution to the register-locking 
problem, and the ARM contains several other examples that I 
don't have space to describe. 

Off the Drawing Board 

A commercial asynchronous processor would be a boon to de¬ 
signers of portable, low-power systems. Although one is not yet 
in silicon, Sieve Furber is confident noi only that the asynchronous 
ARM will work, but that it will offer significantly higher per¬ 
formance than the clocked version for lower power-consump¬ 
tion benefits that Apple's Newton project may one day reap. 

The Amulet project is keen to demonstrate that asynchronous 
logic is sufficiently mature to move out of the laboratory into 
real-world systems. If successful, it will pave the way toward a 
new era of portable computing, ■ 
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f you need to communicate something clearly 

say it more than once, 



say it more than once. 



say it more than once. 



Say it with Multimedia. Say it with Bravadd 



Truevision Bravado is the multimedia engine that lets you multiply ideas. Add and 
control live video and audio. Merge VGA text and graphics. Repeat your message with power. 


If you're ready for people to get the message, clearly, what you need is Truevision Bravado, 


For mom information about Truevision and Bravado, CALL 1*800-344-TRUE* 


When it comes to video, it comes from Truevision™ 


if Truevision- 

7340 Sftadeland Station, Indianapolis, IN 46256 

INTERNATIONAL: Brazil 55-132-329-956 Canada 416/940-3727 France 33-1-3-952-6253 Spain 34-1 -563-0282 
Italy 39-2-242-4551 U.K. 44-623-77-7800 Germany 49-69-612-0010 Other International 617/ 229-3900 
© 1992, Truevision, Inc. 
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MACHINE 

TRANSLATION 

Translating the languages of the world on a desktop computer 
comes of age 

MURIEL VASCONCELLOS 


T he process of converting information from one lan¬ 
guage to another with a computer, MT (machine 
translation), is an increasingly important technolo¬ 
gy, International economic and political stability and 
well-being are dependent on shared information- Nev¬ 
er before in history has there been a more urgent need to top¬ 
ple the linguistic barriers that divide the people of the world* 
New common markets and stepped-up trade throughout 
the world have created overwhelming demands for linguistic 
support. Just communicating in the nine official languages 
of the European Community means translating in 72 different 
directions. 

A thorough translation meticulously captures all the nu¬ 
ances of the original text* Sometimes, though, a rough trans¬ 
lation is all that is needed* Most translations are still performed 
by people, but computers are shouldering part of the burden (see 
the text box “An International Network” on page 156). 

Interpreters—translators who deal only wiLh spoken lan¬ 
guage—don't have to worry about problems with input and 
output. But translators who must produce written output need 
a way of transferring their results to hard copy. Whether they 
use a dictating machine, a typewriter, or a word processing pro¬ 
gram, the process is slow and costly. Computers can take on 
much of the drudgery of this process and free the human trans¬ 
lator for the more creative aspects of the task. 

MT: What Is It? 

MT comes under the generic heading of NLP (natural-lan¬ 
guage processing). At the same time, because the technolo¬ 
gy involves many complex tasks, it's often seen as a category 
unto itself. MT’s special status may also stem from the fact 
that it was the earliest kind of NLP. The first translation ma¬ 
chines were designed in the early 1930s, and serious efforts 
to develop MT were under way soon after the ENI AC (Elec¬ 
tronic Numerical Integrator and Calculator) made its debut 
in 1946. 

Unlike software that merely looks up words, MT analyzes 
the text in the original language (the source language) and 


automatically generates sentences in the target language in 
which you want the translation. Input to a computer for trans¬ 
lation is machine-readable text written in the source language* 
Output consists of text in the target language, which may be 
displayed on-screen or printed. Hard copy often shows the 
source and target texts side by side (see “How MT Works” on 
page 167)* 

MT can involve human assistance, but it shouldn't be con¬ 
fused with MAT (machine-assisted translation), a related but 
different mode. In MAT, a human translator prepares the tar¬ 
get version using a word pro¬ _ 


cessing program and musters 
the aid of automatic terminolo¬ 
gy managers, on-line multilin¬ 
gual term banks, text-critiquing 
software, repetitions process¬ 
ing, and other computer-based 
tools that help to boost produc¬ 
tivity. 

The difference between MT 
and MAT is becoming less dear. 
Innovative systems in the re¬ 
search stage are blurring the 
distinction between the two by 
providing pieces of text that can 
serve as translation building 
blocks. Computer-based tools 
have become standard compo¬ 
nents of the translator's work¬ 
station, which may include full 
MT as well. 

What Does It Do? 

The dream is to build the 
equivalent of the babblefish of 
Douglas Adams' book The 
Hitchhiker*s Guide to the 
Galaxy —a wearable device 
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Photo 1: The first known trial of MT took place in January 1954 * Shown here are a card punched with a sentence in Russian and 
a printout of the translation in English. 


that simultaneously interprets from and 
into any language of the world. This con¬ 
cept sounds tike science fiction, but in re¬ 
ality* speech-to-speech technology, in lim¬ 
ited forms, is already in the wings. In the 
meantime, MT of written text is proving its 
mettle in a respectable range of settings. 

MT works best if the subject matter is 
specific or restricted (e.g.* maintenance 
manuals). The results are even better when 
the original text is straightforward and de¬ 
void of ambiguities. 

Car manuals, for example* are consistent 
in style and vocabulary. Peter Wheeler of 
Antler Translation Services (Sparta* NJ) 
uses MT to translate automobile manuals 
from English to French for General Mo¬ 
tors. “Automobile manuals are ideal MT 
texts—very dry, very objective, very fac¬ 
tual, extremely repetitive, and very bor¬ 
ing. That’s not the sort of stuff a human 
translator works with well. With MT* Tve 
achieved a threefold increase in through¬ 
put/* 

Progress in MT is measured by a sys¬ 
tem’s ability to gradually handle more dif¬ 


ficult text types and language combina¬ 
tions, with as little human assistance as 
possible. Another key goal is to be able to 
translate between European languages and 
languages lhat have non-Roman alphabets 
and structures (e,g„ Japanese* Korean* Chi¬ 
nese, and Arabic), Finally, progress in the 
field is also gauged by how flexibly the 
system fits into the user’s operation. 


Key Features 

* fills a huge and growing need 
for its technology 

* is moving to desktop systems 

* can double human output 

* is cost-efficient 

* offers dial-up services 

Future Enhancements 

* provide better-quality systems 

* add more applications 


Two key factors have come together to 
make MT easier to use. For a long time, 
the primary obstacle to more widespread 
use of MT was the cost and difficulty of 
getting text into the computer (see photo 
l). Now there are large volumes of text 
in electronic files ready to serve as fodder 
for MT* 

But the most dramatic difference is that 
personal computers and workstations now 
offer enough processing power to take on 
the MT functions that have been main¬ 
frame-dependent for nearly 40 years. Down¬ 
sizing from the Goliaths to the Davids of 
computing has produced a new generation 
of devices lhat will soon be able to per¬ 
form MT applications on the fly* 

MT systems spend a lot of time looking 
at the various ways in which a sentence 
can be parsed and considering the roles 
and meanings that each word can have. 
Most of this lime is spent mulling over 
possible choices. For example, the main- 
frame-based Systran system from Systran 
Translation Systems (La Jolla* CA) pro¬ 
cesses about 10,000 rules per second. If 
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The Quality Memory Solution 



When your reputation's 
at stake • •• 

We know how much work you put 
into building your product Why use 
inferior tools that often create more 
problems than they solve? With a 
Fhar Lap DOS-Extender, you know 
you’re getting mdusfty-leading, 
market-tested tools that have worked 
reliably for thousands of developers. 
Other DOS extenders simply can’t 
measure up. Let Phar Lap show you 
what a DOS extender should be. 

Build multi-megabyte DOS programs 
with Phar Lap's DOS-Extenaersl 


Phar Lap Software: Chosen 10 to 1 over 
all other DOS extenders. Here's why: 


1 

Phar Lap DOS-Extender 

Vendor A 

VendorB 

Maturity 

Over 5 years and 

1000 applications 

less than 
a year 

Brand 

new 

Memory Model 

Safe 

Dangerous 

Dangerous 

Compatibility 

inti 5, xms, 

VCPI, DPMI 

XMS, DPMI 

XMS, VCPI 

Library Support 

Extensive list of 

32-bit libraries 

Extensive and detailed 

limited 

library support 

Limited 

Limited 

library support 

Less than 50 pages 



Shatter the 640K barrier and build 
multi-megabyte DOS applications. 



No more suffering with overlays 
or EMS. 


Other DOS extenders can let 
common programming errors cause 
system crashes. 


2861 DOS-Extender™ - it's never been so easy! With our 286IDOS-Extender and your 
Microsoft C/C++, Borland C++ or Microsoft Fortran Compiler, you’ve got all the tools you’ll need to quickly and 
easily build multi-megabyte protected-mode applications-often by simply relinking without making source 
code changes. Now you can build protected mode applications that access up to 16 megabytes of memory on 
any DOSbased 80286,386,386SX, or i486 PC-without changing development tools! 286!DOS-Extender is also 
compatible with both Borland’s Turbo Debugger and Microsoft’s linker and CodeView debugger. 

3861 DOS-Extender™ — the ultimate in 32-bit power. 3S61DOS-Extender turns DOS into a 

true 32-bit operating system with a flat, 32-bit address space. Your program can access all the memory 
available in the machine — up to 4 gigabytes! 386IDOS-Extender runs on any DOS-based 80386,386SX, or 
i486 PC, and has been used in over 800 applications, including AutoCAD 386 and IBM's Interleaf Publisher. It 
is backed by a full complement of 32-bit languages, including C, C++, Fortran, Pascal, Ada and Assembler. 

With true 32-bit performance, you can finally build workstation-class applications for the PC. Phar Lap Software, Inc 

60 Aberdeen Avenue 



Trademark holders: 2S6IDOS-Exiender ,B, l !SB8ID0S+Extcnder rM - Phar Lap Software, [tic.; Interleaf Publisher 41 " - Interleaf, 
Inc,; Windows™ 'Microsoft Corp,: DESQview™ ■ Quarterdeck Office System Registered trademark holders: Phar Lap* 
- Phar Lap Software, lac.; AutoCAD* - Autodesk, Inc; Borland’, Turbo Debugger* - Borland International, Inc; IBM* - 
IBM Corporation; CodeView*, Microsoft* MS-DGS 8 - Microsoft Corp, 



Cambridge, MA 02138 
617-661-1510 
FAX 617-876-2972 
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MACHINE TRANSLATION 


An International 
Network 


you are performing MT on a desktop sys¬ 
tem and your document has many pages, 
the process may tie up your computer for 
quite a while. 

Junior Babel-Busters 

As the technology gravitates to smaller and 
more personalized computers, MT is be¬ 
coming accessible to a larger public. The 
first personal computer-based system— 
the MieroCAT (which is no longer pro¬ 
duced)—appeared in 1983. Today, the 
Sun Microsystem Sparc station and other 
midrange Unix workstations are host to 
many commercial MT systems, as are vir¬ 
tually all the laboratory prototypes (see 
“Babelware for the Desktop" on page 177), 
Unix workstations, 386 and 486 PCs, and 
high-end Macs all provide sufficient power 
on the desktop to run the biggest MT sys¬ 
tems. The challenge is to adapt the soft¬ 
ware to the new environments. 

A recent example of a system designed 
for the capabilities of the 386 is the Eng- 
span, which was developed by the Pan 
American Health Organization in Wash¬ 
ington, D.C. In late 1992, this system, 
which translates from English to Spanish, 
was ported from a mainframe computer 
and mns efficiently on a 33-MHz 386 with 
DOS, 2 MB of RAM, and an 80-MB hard 
disk. 

MT on Your Desktop 

Being able to tap into MT from your desk¬ 
top has several advantages. For example, 
you can use OCR (optical character recog¬ 
nition), CD-ROM, and internal modems 
and faxes to capture text and graphics, 
download databases, and exchange elec¬ 
tronic files with clients anywhere in the 
world. Many databases offer information 
in languages other than English. For ex¬ 
ample, you might search other countries’ 
patents or a body of legal decisions or up¬ 
date your client on the latest Japanese ad¬ 
vances in superconductivity. 

With database management tools for re¬ 
trieving terminology and previously trans¬ 
lated text, style checkers, and desktop pub¬ 
lishing software, you have everything you 
need to set up your own multilingual op¬ 
eration. Executive Communication Sys¬ 
tems (Provo, UT) makes MT Tool Kit, 
which enables you to create your own dic¬ 
tionaries, write your own linguistic rules, 
and customize the basic architecture of an 
MT system. It has been used to develop 
systems for Korean and Norwegian trans¬ 
lation. 

LANs offer large groups of users the 
potential to centralize some of the more 
time-consuming tasks. You can farm out a 
CPU-in tensive translation to a less-used 
machine and receive the results back as a 


MT users and would-be users, as well 
as researchers and commercial devel¬ 
opers, have recently joined in a com¬ 
mon endeavor to improve and promote 
the technology as well as share infor¬ 
mation about MT. They have formed 
the I AMT (International Association 
for Machine Translation) and, within 
its overall framework, the AMTA (As¬ 
sociation for Machine Translation in 
the Americas). 


File on a server. You can store the large 
main lexicon and specialized glossaries in 
one location and make them available to 
all. Use of a centralized dictionary makes 
it possible for managers and terminolo- 
gists to control the introduction of updates. 

You can also incorporate MT into the 
desktop publishing process. By the time 
it reaches the MT phase, input text will 
have already been tagged with the pub¬ 
lisher’s markup codes. Here MT can of¬ 
fer considerable savings, because the rein¬ 
troduction of markup codes can double 
the cost of translating a text. 

Graphics and tables, which are expen¬ 
sive and painstaking to translate by hand, 
can be reproduced exactly as they appear 
in the original. MT can not only speed up 
the task but also prevent errors that could 
slip in if the data were rekeyed. These sav¬ 
ings, of course, are multiplied by the num¬ 
ber of target versions generated. 

An alternative way of bringing MT to 
the average personal computer user is 
through a dial-up service. From your com¬ 
puter, you can send a file by modem to a 
mainframe host. In the U.S., you can call 
up Systran and access a smorgasbord of 
languages. In France, you can get Systran 
translations through the nationwide net¬ 
work Mini tel. And in Japan, you have a 
choice of Fujitsu’s Atlas-11 on Nifty Serve 
or NEC’s Pivot on PC-VAN, another large 
network. CompuServe will soon be offer¬ 
ing similar services. 

How MT Works 

The philosopher I, A, Richards once wrote 
that translation is "probably the most com- 


IAMT and AMTA publish MT News 
International every four months and 
the MT Yellow Pages once a year. In 
November 1992, IAMT/AMTA held a 
workshop that evaluated MT tech¬ 
nologies and provided a showcase of 
MT systems. 

For further information, write to the 
Association for Machine Translation in 
the Americas, 655 15th St. NW, Suite 
310, Washington, D.C. 20005. 


plex type of event yet produced in the evo¬ 
lution of the cosmos,” It’s no wonder, then, 
that the architectures of MT systems vary 
in seemingly infinite ways. Certain ele¬ 
ments, however, are common to the pro¬ 
cess. 

In any MT system, the computer uses 
three sets of data: the input text, the trans¬ 
lation program (including I/O routines), 
and the permanent resident knowledge 
sources. The most essential of the knowl¬ 
edge sources is the dictionary—a file of 
records containing the words and phrases 
of the source language against which the 
input text must be matched. Knowledge 
sources also include the sets of rules that 
are fired at various points in the transla¬ 
tion process. Finally, many systems store 
a bank of information about the concepts 
invoked by the dictionary. 

The largest MT systems* work with dic¬ 
tionaries containing several hundred thou¬ 
sand words. For each word, a record holds 
formalized representations of information 
about how the word functions. Even when 
condensed, the record for each word can be 
as much as 100 bytes long. With a heavy- 
duty system, the dictionary is measured in 
tens of megabytes. 

The first task of any MT system is to 
match the words of the input text against 
those stored in the dictionary. It can use 
either a binary or hash search strategy. 
When it needs to look up a word, it first 
goes to the index residing in memory and 
locates the appropriate page of memory. 
For each word that it matches, it retrieves 
a complete record that includes information 
about the possible functions of the word 
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Introducing the new GRID* 
Convertible, the notebook computer 
that redefines convenience by setting 
new standards tor mobility. With its top 
down, the Convertible functions as a 
mobile pen tablet, able to be used even 
when space is at a premium- Unlike 


wmi 

THE TOP 
DOWN. 

traditional keyboard-based notebooks, 
the Convertible uses a pen for data 
input and pen-based applications. In 
fact, the Convertible can store your 
handwritten input as either ink or text. 
The pen also serves as the ultimate 
pointing device, much simpler to use 


than a mouse or track ball it replaces. 
Yet you can run all of the programs 
you Ye using now. And, unlike many 
tablet computers, the Convertible has a 
rugged magnesium case to provide the 
light weight and durability you need for 
everyday use. 










Flip the top, and the Convertible 
becomes a notebook with a 9.5-inch 
screen and full-sized keyboard. 
With the top up, you can run tradi¬ 
tional keyboard-based MS-DOS™ 
programs, and enter data as you would 
on a regular notebook computer. 
The Convertible comes with a 125 


WITH 
THE TOP 
UR 

megabyte hard drive, an Intel386” SL 
microprocesor, a math coprocessor 
and sufficient RAM to run even the 
most powerful applications. And it*s 
bundled with MS-DOS 5,0™ and 
Microsoft* Windows for PenT Yet its 
sleek design and light weight offers 
unsurpassed mobility. 


Test drive the new GRiD 
Convertible today, with the top down 
and the top up. For details on where to 
find this revolutionary new computer, or 
the name of the GRiD sales representa¬ 
tive near you, call GRiD On-Line 
Express at 1 -800-934-GRiD, And hurry- 
convertibles like these wonY last long. 



GRiD is a registered trademark nf GRiD Systems Corporation- GRiD GmvcrtiHe. and GRlD On-Line Express are trademarks GRiD Systems CnfpotHttnn- 
MS-DOS and Windows are trademarks L>f Microsoft Corporation. All other trademark and trade names are held hy their respective ivwners and should he treated as such. 
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MT at Your Service 

EDUARD HOVY 


P erhaps within a decade, MT (ma¬ 
chine translation) will appear in 
your life in several ways — trans¬ 
lating telephones, multilingual 
E-mail, and machines that scan and 
translate letters and articles written in 
foreign languages. You may be buy¬ 
ing toys over the phone from a sales 
agent in Japan with the telephone doing 
the translating. And when you travel 
to a foreign country, you’ll be able to 
get the same bargain rates that the na¬ 
tives do with your trusty PET (Portable 
Electronic Translator). 

Several technologies will make such 
scenarios possible: automated speech 
recognition, speech generation, OCR 
(optical character recognition), and ma¬ 
chine translation. Although PETs are 
years away, intermediate tools are al¬ 
ready available, either as research pro¬ 
totypes or as commercial products. 

From “Mushi-Mushi” to “Hello” 

One of the most complex component 
technologies is speech recognition. Af¬ 
ter about 30 years of research, systems 
can recognize limited amounts of speech 
without first having been trained on 
specific voice patterns. Systems have 
error rates of only a few percent when 
the domain (he., a vocabulary specific 
to a certain environment or discipline) 
is limited to a few thousand words. 

Most speech-translation efforts are 
taking place in Japan. Researchers at 
the ATR Laboratories (Advanced Tele¬ 
communications Research Institute In¬ 
ternational, Kyoto, Japan) have been 
working on a translating-telephone pro¬ 
ject for about six years. Working in 
English and Japanese, the prototype 
system, SL-TRANS, will translate in¬ 
quiries about conference registrations. 
The company's goal is for the system, 
using a vocabulary of 1500 words, to be 
able to translate anyone’s speech with¬ 
out the system being tailored to specif¬ 
ic voice patterns. 

Speech-recognition systems combine 
hardware (e.g., microphones) with sta¬ 
tistically based software to match In¬ 
coming phonemes (i.e., sounds) against 



Photo A: The Passport combines 
digital photography and character- 
recognition technologies with 
bilingual dictionaries on chips. Using 
this hand-held device, you can 
capture an image of something you f d 
like translated and see the translation 
of the words or symbols. (Courtesy of 
Ca rn eg ie MelIon Un i verst ty) 


stored phoneme patterns and to produce 
strings of text. The best experimental 
systems using standard workstations 
operate at well over 90 percent accura- 
cy on domains of a few thousand words. 
An NEC system can recognize a 5000- 
word vocabulary of isolated words or 
a 1500-word vocabulary of fluid speech, 
A consortium of 10 universities and 
companies in Germany is planning an 
ambitious speech-translation project. 
Personnel associated with the Verb- 
mobil project wlO build a portable de¬ 
vice to help translate languages for 
business discussions. Because if s eas¬ 
ier to understand a foreign language 
than to speak one, the project personnel 
say, the system will use English as a 
kind of interlingua. 

The Bibliotheque Nationale 

Multilingual information-retrieval sys¬ 
tems are closer to becoming commer¬ 
cially available than speech-recogni¬ 


tion systems are. With retrieval sys¬ 
tems. you'll be able to get information 
on your favorite topic by giving a col¬ 
lection of keywords or a few relevant 
paragraphs. 

Researchers at Fujitsu Laboratories 
(Tokyo, Japan) have built a multilin¬ 
gual information-retrieval system that 
translates query words in German or 
English into Japanese. It retrieves rele¬ 
vant articles; translates their titles into 
German or English; and, on request, 
translates the article as well. 

E-Mail from A to Z 

Computing environments are becom¬ 
ing increasingly dependent on net¬ 
works. Communications are more elec¬ 
tronic and less paper-based than they 
were in the past. Thus, people have a 
greater need for inexpensive technol¬ 
ogy that offers browsing-quality trains- 
lation assistance of E-mail messages. 

Although most of the technology for 
this application already exists, no prod¬ 
ucts arc on the market yet. Fujitsu has 
demonstrated a prototype, and Dragon 
Systems (Boston, MA) is developing 
a PC-based product that will handle 
Japanese, Spanish, and English trans¬ 
lations. 

Future Applications 

In a competition sponsored by Apple’s 
Advanced Technologies Group, stu¬ 
dents at Carnegie Mellon University’s 
School of Design offered several in¬ 
novative ideas. One prizewinner was 
the Iliumina, an MT machine that 
stands in an office or library next to 
the printer and photocopy machine. 
Combining optical-scanning and OCR 
technology with personal comput¬ 
er-based MT, the Illumina translates 
whatever text you place on its face¬ 
plate. Given die high character-re cog¬ 
nition rate available in commercial 
systems, this type of system may start 
appearing as soon as more general-do¬ 
main MT systems develop out of the 
prototype stage — perhaps by the end 
of the decade, 

Carnegie Mellon students have also 
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and its relationship to words that may oc¬ 
cur with it 


developed ihe Passport, a hand-held 
word-translation device that uses pho¬ 
tography to input text (see photo A). 
For example, on your travels, you spot 
graffiti on a wall. After photographing 
the slogan onto the Passport’s display, 
you circle the words you’re interested 
in, and the Passport’s bilingual dictio¬ 
nary chip provides a translation on an 
LCD. Granted, for a few hundred dol¬ 
lars you can buy systems that will trans¬ 
late the foreign words that you type in, 
with a separate chip for each language 
pair, but try typing in a few Chinese 
characters. 

A third Carnegie Mellon project ad¬ 
dresses the needs of hearing-impaired 
people. The Signspeak System is in¬ 
tended to translate American Sign Lan¬ 
guage and spoken English (see photo 
B). Its design calls for a glove with sen¬ 
sors and an attachment to track arm po¬ 
sition and hand motion. These sensors 
feed their signals to a personal comput¬ 
er. which converts them into English 
words and uses voice-synthesis soft¬ 
ware to convert the reply to text, which 
is displayed on the computer’s screen. 

Several neural-network and connec¬ 
tion 1st project developers are also work¬ 
ing toward future MT applications. 
Carnegie Mellon and the University of 
Karlsrule in Germany are jointly de¬ 
veloping the C-Star System. In this sys¬ 
tem, trained con need onist networks rec¬ 
ognize English text, create internal data 
structure patterns, and generate Chinese 
text as output. A set of neural-network 
programs called ANN (Architecture for 
Neural Networks), developed at the 
Huntsville Achievement School (Hunts¬ 
ville, AL), follows a similar approach 
with English and Russian. 

These applications are hut the van¬ 
guard of the MT revolution, More have 
yet to come. Over the past few years, 
fax machines have quietly changed our 
lives. In a few decades, automated MT 
systems will he doing the same. Thanks 
to the innovative use of MT and related 
technology, speech and writing in a 
multitude of languages will become 
easier to find, read, and understand. 



Photo B: To help hearing-impaired 
people communicate with fhose who 
don V use American Sign Language, 
students at Carnegie Mellon 
developed this prototype translator ; 
The design uses gloves with sensors 
to send hand - and arm-movement 
information to a personal computer. 
Software converts the signals into 
English words , which are synthesized 
and output over a loudspeaker. 

(Courtesy of Carnegie Mellon 
University) 


Eduard Ho\y is a project leader at the 
Information Sciences Institute of the 
University of Southern California in 
Los Angeles . He is the author and co- 
editor of two books on automated lan¬ 
guage generation. You can reach him 
on BIX c/o “editors ” or on the Internet 
at hovy@isi.edm 


Translation Quality 

Translation quality generally improves as 
ihe systems acquire more rules and larger 
and more detailed lexicons. But there is a 
trade-off. 

In the long run, systems that have ro¬ 
bust dictionaries and rule bases demand 
less human intervention, hut they ate more 
costly to develop or tailor to a particular 
environment. On the other hand, systems 
that do not have these resources require 
more human labor to turn out a finished 
product. 

Other factors of consideration are the 
structural proximity of the two languages, 
the domain, and the type of text. Most im¬ 
portant, the quality required of the trans¬ 
lation depends on how it will be used. Can 
the raw output be delivered without fur¬ 
ther polishing? How much human inter¬ 
vention is needed to make it acceptable to 
the client? 

The quality of MT is also closely lied to 
the amount of human assistance the user is 
willing and able to provide. The raw MT 
product—direct from the machine—may 
be usable for certain purposes, but some 
human participation is usually involved. 

You can intervene ai any point along 
the way: before, during, or after the auto¬ 
matic translation process. People’s time 
costs more than that of computers. The 
idea is to keep the number of human steps 
to a minimum by choosing die form of in¬ 
tervention that offers the best mileage for 
the application. 

When to Edit 

If the operator intervenes before a source 
text is translated, the step is called preed¬ 
iting . The idea is to eliminate lexical and 
structural ambiguities before a translation 
program takes over. 

Preediting comes in two flavors. In the 
first instance, you revise a text that already 
exists. Sometimes, there is easy-to-use in¬ 
teractive software to help you with the 
task. For instance. The Smart Expert Edi¬ 
tor by Smart Communications {New York, 
NY) is designed to serve as MT prepro¬ 
cessing software. 

In the second kind of preediting, you 
prepare the text for the machine. Ii may 
be a new version of an existing text, or it 
may be a text that was drafted for the pur¬ 
pose. according to preestablished rules and 
vocabulary. 

Although preediting makes the job eas¬ 
ier for the machine, you often have to edit 
the output. Preediting is worthwhile when 
you are translating from one language to 
many, because it reduces the need for 
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human assistance downstream. This step 
can also be justified when the source lan¬ 
guage poses major linguistic problems at 
the input level. 

When an operator responds to questions 
posed by the computer during the transla¬ 
tion, the mode is called interactive edit¬ 
ing. The operator is asked to resolve am¬ 
biguities that the program has identified. 
The computer offers various alternatives, 
and the operator clicks on the most ap¬ 
propriate choices. 


By making these decisions before the 
target-generation phase, interactive edit¬ 
ing reduces the manual editing required 
after the translation. An early product that 
offered interactive editing was Transac¬ 
tive by Alpnet (Provo, UT). And making 
its debut is the Augmentor, developed at 
Carnegie Mellon University (Pittsburgh, 
PA). Carnegie Mellon hopes that the com¬ 
bination of a rich interlingua, a domain- 
specific application, and an interactive 
interrogation component will eliminate 


manual preediting or postediting. 

The most common form of human as¬ 
sistance is postediting. In this mode, you 
add the finishing touches to the machine- 
translated output after the computer has 
finished its job. Postediting is more labor- 
intensive than the other forms of editing, 
but it gives you control over the quality 
of the text. You can rarely avoid this stage 
when the translation is intended for a large 
number of readers. 

In most situations, the posteditor, who is 
ordinarily a professional translator, thor¬ 
oughly reviews the output and makes any 
necessary changes. The standards and pur¬ 
poses of the user will affect how long the 
process takes. 

Typically the posteditor works at the 
computer, using tin off-the-shelf word pro¬ 
cessing package. Macros designed for MT 
can speed up the process. Depending on 
the text, posteditors can double the output 
of traditional human translation, turning 
out between 3000 and 10,000 words in an 
8-hour day. 

Gathering vs. Disseminating Data 

How you use MT depends on whether you 
want to gather or disseminate information. 
When gathering information, you trans¬ 
late text from a foreign language into your 
own. When you disseminate information, 
you translate it from your language into 
another. 

Often, the usefulness of the information 
you gather is time-dependent (e.g., weath¬ 
er reports, job listings, and patent infor¬ 
mation). And at times, only a few people 
will see an information-only translation. 
For this reason, the quality doesn't have 
to be perfect. Because you can rarely pre¬ 
dict what the style and subject matter of 
source text will be like, you need an MT 
system that is robust enough to deal with 
whatever it encounters. This is known as a 
general-purpose system. 

The demands of general-purpose MT 
place a heavy burden on the system's anal¬ 
ysis component: The grammar must cover 
a broad range of situations, and the dic¬ 
tionaries and knowledge sources must be 
large and detailed. Even with the best lin¬ 
guistic preparation, however, the quality 
of the output will not be as smooth as that 
produced by a system tailored to a specific 
domain. 

In information-gathering operations, the 
input documents usually come from a wide 
range of sources and are available only in 
hard copy. The cost of converting the in¬ 
put into an electronic file may be pro¬ 
hibitive. And the use of OCR in combi¬ 
nation with automatic postprocessing and 
human monitoring might not make enough 
of a difference to warrant the introduction 



Implementations of LAT, Telnet, and FTP 
Support for third-party TCP/IP 
Token Ring drivers 


New SmarTerm for Windows clearly puts more VT text and graphics 
emulation power and ease at your fingertips. Corporate support features 
include a toolbox, button palettes, trace and remapping utilities, scripting, 
keyboard mapping, and customizable-help. SmarTerm 340 for Windows 
provides outstanding ReGIS, Tektronix, and sixel graphics capabilities. 
SmarTerm, connecting users worldwide, is also available tor VT320 and 
VT340 emulation using DOS. 

Pensoft. Inc. 465 Science Dr. P.Q, Box 44953 
Madison, W153744-4953 

Cal] toll-free 1-800-EMULATE Fax (60S) 273-8227 
European Headquarters World Trade Or. Beursptein 37 
Box 30237 300 J DE RoUeniam The Netherlands 
Phone +31 10 405 3560 Fax+31 10 405.5073 

©199(2. PcrsufE. loc. All Rights Reserved. 

Persoft and SmarTcno arc itgjsicrcd trademarks of Pcraofl, Inc. AJJ other mKkinstrlirt mepriorted are properties of their respective owners. Rev. 11/92 
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UPGRADING YOUR PS/2" IS 


NOW EASIER TRAN EVER 


1992 


BVTE 


Good news for all MicroChannel-based PS/2 owners who need more performance for 
today’s power hungry applications. 


As of December 1,1992, MicroMASTER, your best choice in processor upgrade 
products, will be available through your local Kingston Technology reseller. 


AWARD 


MERIT 


Developed by Aox Incorporated, the MicroMASTER is a BUSMASTER processor 
upgrade that won an Award of Merit from “BYTE" magazine. Now, BYTE magazine 
has confirmed what thousands of users have known all along; 

■ Flexibility ^5*5-^ ,, 

All MicroMASTER models can use existing ^ ® ^ ^ 


■ Convenience 

MicroMASTER simply plugs into any slot of a MicroChannel- 
based PS/2, In minutes, 286- or 386 based systems are trans¬ 
formed into 4865X/25MHz or 486DX/33MHz powerhouses. 

■ Performance 

MicroMASTER lets you run programs like Windows 3.1™, SCO 
UNIX™, OS/2 2.0™, and MS DOS 5.0™ with speed and ease. 

■ Compatibility 

MicroMASTER is compatible over a full line of machines, 
Including PS/2 models 50, 5Qz, 55SX, 56, 57,60, 65, 70, P70, 

80,90, and 95, 

■ Cost Savings 

MicroMASTER saves hundreds by letting you upgrade your PS/2s 
instead of replacing them ... or thousands if you're dealing with 
an entire environment filled with 286 and 386 machines. 


j ^ « ^5 


memory and support up to 16MB of 32-bit 
memory on board for even greater performance. 

■ Reliability 

We understand the Importance of your PCs and the investment 
they represent. That's why we make sure that every 
MicroMASTER board is fully performance and quality-tested. 

■ Features: 

Easy one-step installation 

Maintains existing hardware and software compatibility 

128K of built-in cache 

Runs new generation 32-bit software 

Dual ported memory — Accessible to the MicroMASTER, the 

system processor, and any other BUS MASTERS in the systems 


m 


ifel 


nW 


Now through our agreement with Kingston Technology to manufacture, market, and sell the MicroMASTER 
line, accessing the processing power you need Is easier and more convenient than ever. Simply visit your 
Kingston reseller and ask for the best upgrade for your PS/2: MicroMASTER, For more information on this 
exciting development, or for the name of a Kingston Technology reseller near you, call: 


Aox 


Aox* 1-800-232-1269 or Kingston, 1-800-835-6575 


MicroMASTER 


486 Tolten Pond Road, Waltham, Massachusetts 02154 (617) 890-4402 Fax: (617) 890-8445 

The High Performance BUS MASTER That Upgrades Your PS/2 te 466 Power. 

All product are reglsteried trademarks or trademarks ol their respective holders. The Intel Inside Logo Is a trademark of Intel Corporation. 


Circle 74 on Inquiry Card (RESELLERS: 75). 
















MACHINE TRANSLATION 


of MT, However, what is making MX 
more feasible for information-gathering 
purposes is the widespread availability of 
text in digital form. 

General-purpose MT systems can speed 
up the work of in-house translators who 
have to produce publication-quality copy 
in various subject areas. For example, the 
Logos system, developed by Logos (ML 
Arlington, NJ), supports translators that 
perform this kind of work in the Canadian 
Department of the Secretary of State and in 


a number of translation service bureaus. 
Similarly, the translation team at the Union 
Bank of Switzerland uses Metal, marketed 
in the Americas by SieTech of Siemens 
Nixdorf (Munich, Germany), 

The most widespread use of MT is in 
the translation of texts in limited domains 
(e*g„ customer support manuals). This ap¬ 
plication allows companies to launch their 
products in several countries simultane¬ 
ously. Here the users call the shots: They 
reduce inpul ambiguity by having a sin¬ 


gle domain, and they can predict, and even 
control, the style of the source text (see 
the text box “Is MT Right for Your on 
page 180), In these applications, MT also 
helps to keep the terminology consistent 
throughout a firm’s branches—an impor¬ 
tant feature in large projects, where prod¬ 
uct manuals can be thousands of pages 
long. 

Now What? 

The written-text MT systems of today will 
give way to the voice-based systems of 
tomorrow. Soon special-purpose, speak¬ 
er-dependent applications will begin to 
emerge (see the text box “MT at Your Ser¬ 
vice" on page 160). Progress in this area 
will depend not only on advances in the 
MT environment but also on breakthroughs 
in speech-recognition technology. 

On a broader scale, the research that has 
gone into developing knowledge sources 
and internal representations for MT is use¬ 
ful in other areas. Progress in MT fore¬ 
shadows a bigger step toward the general 
availability of NLP applications. Natural- 
language analyzers and text generators— 
key components of MT systems—will be 
standard software. 

The results of MT research are also be¬ 
ing used to explore better ways of captur¬ 
ing, representing, and storing knowledge* 
The basic step that must taken before any¬ 
one can use text is to parse it. As general- 
purpose parsers become available, it will 
be possible for computers to parse the en¬ 
tire body of knowledge that is stored in 
the world's libraries. The establishment 
of an archive holding parsed information 
available to all would be a boon lo scien¬ 
tists who build large knowledge bases— 
and ultimately to you, 

MT has never enjoyed greater public 
awareness or a more favorable climate of 
opinion than it does today. If you can't 
conquer Babel, at least* thanks to MT, you 
can have a better idea of the knowledge 
that's available in the world and how you 
can tap into it, ■ 
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Introducing 

new ScreenStar™ from Bitwise, 

the world's first portable with dual-page 
display. It’s a 486 50MHz PC 
workstation constructed within a 
suitcase for unrivaled performance in a 
portable package. 



DUAL-PAGE 



ScreenStaPs 
massive 21.3” gas 
plasma screen 

folds ffat within the 
suitcase, and easily 
displays two 8-1/2" x 
IT 1 documents at 
full size, to powerfully 
present data in meetings, in the field, or 
on the road. 


5-1/4" bay for optical/CD drive 
1280 x 1024 resolution 
3 full-length slots 
Up to 32 MB RAM 
Up to 1 GB hard drive 
See us at COMDEX 
Booth Sands 650 



486 50MHz 


Imagine 

the possibilities. 

Impressively present 
to large groups. 

Effortlessly run the 
most demanding 
software. Effectively travel with a 
powerful document imaging system. 

Portable computing 
without compromise. 

Discover the quality 
and Innovation of 
ScreenStar. 

Otherwise, it’s not a 
Bitwise. 


800 - 367-5906 

Bitwise Designs, Inc. 
Technology Center 
Rotterdam Industrial Park 
Schenectady, N.Y. 12306 
Fax: 518-356-9749 



Bitwise 


COMPUTERS WITHOUT °COM PROMISE 
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DOS is still the preferred 
operating system on over 
80% of the PCs in Fortune 
1,000 companies, according 
to recent studies. 

Bring Windowing 
Advantages to DOS. 

Many Fortune 1,000 compa¬ 
nies are using DESQview" 1 
as the best solution for 
keeping the dependability 
and familiarity of DOS 
programs and adding multi¬ 
tasking, windowing produc¬ 
tivity, DESQview users give 
up nothmg—smce it actually 
runs MS Windows better 
should users wish to run Windows programs. 

As you may know, DESQview 386 lias been around for years, 
evolving into a highly efficient multitasking, windowing environ¬ 
ment that extends the power of DOS, giving you increased 
productivity while conserving precious memory and disk space. In 
fact, the vast majority of 386 and 486 PCs need no additional 
memory or disk space to run DESQview, 

DESQview 386 gives you pre-emptive multitasking like OS/2, 
but with !4th of the disk space and %ih of the memory requirements. 
It gives you windowing like MS Windows, but with greater speed 
and efficiency and fewer 'crashes,' And DESQview lets you use a 
mouse or stick to the keyboard. 

You Create the Standards; We Follow. 

We've never been confused about our role. We believe software 
companies exist to make your job easier and your working day more 
productive. When publishers step out of that mold and begin to tell 
you what hardware you need and that you should throw out 


somebody elses perfectly 
good software-well, they 
simply are not operating in 
your best interest. 

Software publishers 
don't create standards. You 
da And whatever standard 
you choose, we support it 
If you like a program 
that only runs in MS 
Windows, like Wordperfect 
for Window^ DESQview 386 
supports your choice. If you 
prefer a spreadsheet that 
runs in DOS, Lotus 1-2-3 
Release 3, for example we 
support that toa In fact, 
DESQview 386 lets you run 
your favorite DOS and Windows programs side-by-side. 

Have Your Cake and Eat It, Too. 

DESQview 386 comes with QEMM-386, the number one memory 
management utility, and Quarterdeck Manifest, the award-winning 
memory analysis and monitoring program. Between them, they 
assure you every last K' of memory is put to uset In many cases, 
QEMM can mean the difference between running the TSRs you 
want and not having enough memory 

And DESQview 7 is an open doorway to the future, too Our next 
step up, DESQview/X, opens your FC to a network full of 
possibilities, including graphic workstation standards—X Window 
System software—all while retaining the compatibility of DESQview. 

If you're as committed to DOS as we are, and feeling left out by 
the so-called industry leaders, take heart. There's no reason to leave 
DOS. If more productivity is what you need, we can provide it. 
Quarterdeck helps you get the most out of the hardware and 
software you own today 



Quarterdeck Office Systems, 150 Pico Boulevard, Santa Monica, CA 90405 (310) 392-9851 Fax (310) 3144219 

Quarterdeck International Ltd, ELM. House, Crofton Terrace, Dun Laoghaire Co. Dublin, Ireland Td(353) (1) 284-1444 Fax: (353) (1) 2844380 

* DESQview makes multitasking and windowing available to users of 286-dass machines with similar memory efficiencies through QEMM-50/60 for IBM™ PS/d50 and 60 users and QRAM for other 286 users, 

©1992 Quarterdeck Office Systems. Trademarks 'm property of their respective owners. 
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Nat>1 Orders (800) 544-8302 
Vjompufdve Int’l Orders (602) 437-8208 

MAIL ORDER experience since 1985 Info (602) 437-8298 FAX (602) 437-8988 


COMPU$AVE 

SYSTEMS 

486-33 . 2317 

486-50 . 2419 

All Systems include: 1.2 FD, 
8MB RAM, 256K CACHE, 
120 MB HO, 101 KB, 2 Serial, 
1 Parallel, Diamond Stealth 
w/1 MB Card, 14" Nl Monitor 
CALL FOR CUSTOM 
CAD CONFIGURATION 

BOARDS 

Adaptec 1542BK .. . 260 
Advanced Digital. .. Save 

Alloy . Call 

Artist WinSprint ... Call 
Calcomp Draw Card Save 

Computone . Call 

Digiboard . Call 

Diamond Stealth ... 240 
DPT Smart Cache .. Call 
Hercules Crip Stat. . Call 

Jovian Grabber . Call 

Metheus PrettiColor . 228 


Anlhem/Nc 
Nt-2MIU . 


NEC Graph Eng . 
NEC Graph Eng. 
Number Nine . . . 
Orchid 1260-1 mb 

Plus HC20. 

STB . 

Stealth 

Trident .. 

Vermont .. 

Video 7 .. 


. 581 
. 859 
. Call 
292 
218 
. Call 
222 
Save 
. Call 
. Call 

TAPE DRIVES 

Alloy Irwrn 

Archive Maynard 

Core Int Mountain 

Everex Tecmar 

Iomega Wangfek 


Summit 
Call For Pri 


MULTIPLEXERS 

Mux 900 Series 4 Chan 726 
Mux 900 SerieS'8 Chan 896 
Mux 1600 Series-8 Chan Caff 
Mux 1600 Series-16 Chan Save 
Mux w/9.6 Intrl Modem 2138 

X-TERMINALS 

Qume QX15 ... 513 

Tektronix XP11 .... 1296 
Tektronix XP13 .... 1517 
Tektronix XP15 .... 1884 
Tektronix XP17 ... 2177 
Tektronix XP20 Series Call 
WVse X5 w/KB ... 1326 


COMPUTERS 

ALR Bus. V 386/33 1610 
ALR Bus. V 486/33 1873 
ALR Bus. V 486/50 4045 

Acer 1120 UX . 895 

Acer Pwr 500 486/33 1972 
Acer Mate 386/20 . 683 
Acer 1125E 386/25. 1324 
Samsung PM 486/33 1654 

Samsung SM 48G/33TE 3641 
Sharp PC 6781 MB ... 1998 
Texas I TM4Q0Q w/NSX 3143 
Texas I TM30CO/2Q 1805 
Texas I TM30OQ/3Q .. . 1927 
Texas I TM3000/60 ... 2593 


13 X 35 I TM400Q.Calf 


DIGITIZERS 

Calcomp 12x12-4 ... 299 
Calcomp 12x18 .... 600 
GTC0 Ultima 12x18 . 309 

Hitachi .Call 

Kurta XLP 237 

Kurta 15/1 12x12-4.. 335 
Kurta IS/1 12x18-4.. 595 


Summa Sketch 11+ 280 
Summa Sketch Pro. 524 


Wacom SD510C 541 
Call FOR LARGER SIZES 
CALCQMR SUMMA, KURTA 

SCANNERS 

Alps PSX300G w/OCR 1313 


Canon IX30F w/kit.. 975 
H I. Scan CAD .... 1889 

Howtek . Call 

HP Scanjet 1IC . 1514 

Logitech . Call 

MicroTEK Scanmakerll . 886 
MicroTEK ScanmakerfIXE 1155 
MicroTEK 1850 Slide 1522 

Panasonic R3307U . 832 
Panasonic RS506U . 832 
Sharp JX320 w/kit . 1475 
Complete PC Flatbed 955 
Complete PC 
Full Page/GS & OCR 657 
Page Scnr /GS & OCR 477 

NETWORK 

SOFTWARE 

CALL 


PLOTTERS 

AMT + Turbo ... 1278 
Calcomp 1026M .. 5642 
Calcomp 2024.... 2990 
Calcomp 2036.... 3898 
Calcomp 1070 14742 

Calcomp 8902.... 2980 
Calcomp DM52224 10079 

Enter SP600 . 580 

Enter SP1800 2700 

Enter SP2800 . 3350 

Enter SP-4820 4520 

Enter SP-4830.... 4922 

H.l. DMP52 . 2009 

H I. DMP61+MP8Q 2220 

H.l. DMP161 . 2802 

H I. DMP62+MP8Q 2944 

H.l. DMP162 . 3657 

H.l. DMP162R 4664 

H.l. I mage maker.708 

H.P. 7440A.957 

H R 7475A.1368 

H R 7475B .1574 

H.R 7550B .3148 

H.P. 7570A 2660 

H.R 7575A.3199 

H.R 7576A.4199 

H.R 7595C (SX+) 5254 
H.R 7596C (RX+). 6652 
H.P. 7597B (MX+). 7703 
Design Jet (Old) 4999 
Design Jet D Size 5086 
Design Jet E Size , 6927 

Paint Jet . 752 

Paint Jet XL . 1779 

Paint Jet XU300 . 2449 

lofine 4000 1 3243 

lofine 4000-8 3447 

loline SG4000-1 3160 

Inline 7200-1 , 10450 

loline SG5000-M . 4913 

Mitsubishi G-650 , 5298 
Pacific Data Protracer 1133 
Roland DXY-11QD 734 
Roland DXY-12GG .. 1003 
Roland DXY-1300 1339 

Roland CAMM-1 2038 
Roland GRX-3QQAG 3351 
Roland GRX-40QAG 4021 
Roland DPX-2500 3351 
Roland DPX-3500 4022 
Roland DPX-4600 . 9997 
LTX120 . 2009 

CD-ROMS 

CD Tech Porta Drive 723 

Hitachi 1750S . 527 

NEC CDR-74M . 677 

NEC CDR-84M.639 

NEC CDR 37 Gallery 575 
NEC COR-74 Gallery 792 
Pioneer DRM600 ... 957 
Sony CDU 541 w/Kft 545 
Sony CDU 7211 w/Kil Call 
Sony 7205N.569 


1 PRESENTATION 1 

MONITORS 

1 Mitsubishi 33 1r ... 

3420 ■ 

■ Mitsubishi 37" .. 

5259 ■ 

MONITORS/ 1 

| TERMINALS 1 

1 Adds . 

. Call ■ 

■ Amaazina CM 8428SX 314 ■ 

Arche . 

. Call ■ 

CTX Super VGA . 

289 1 

CTX 5468 N! . 

326 ■ 

Goldstar 1460+ 

299 ■ 

Goldstar 1620+ 

699 ■ 

Hitachi 20AS . 

1684 1 

Hitachi 2085M. 

1359 1 

IBM 3151-310 

502 ■ 

Idek 5217 . 

Call I 

Link MC 2 w/o KB . 

213 ■ 

Link MC 5 w/o KB 

274 I 

1 1 

■ Link MC 80 Color 

. 570 

1 Magnavox CM 9039 

241 

■ Mitsubishi SD4533C 

448 

1 Mitsubishi 1429C .. 

. 403 

1 Mitsubishi 16L 

951 

1 Mitsubishi 20L .,. 

1837 

1 Nanao 16601. 

2650 

1 Nanao 907QU . 

. 816 

■ Nanao 90801. 

1033 

■ Nanao T560I . 

1892 

| Nanao P75QI 

2089, 

■NEC 5D . 

15001 

NEC 2A . 

. 3 97 

NEC 3FGX .. 

684 

NEC 4D-S . 

842 

NEC 4FG . 

793 

NEC 5FG . 

1487 

NEC 6FG . 

2359 

Seiko CM 1440 

461 

Seiko CM 1450.... 

556 

Seiko CM 2050.... 

1836 

Sigma Designs _ 

. Call 

Sony 1302 

550 

Sony 1304 . 

613 

Sony 1604S 

1036 

Sony 1936 

2377 

Sony 1320 . 

351 

Televideo 965 . 

. 373 

Toshiba ... 

. Call 

|TVM - 220 Unit... 

CaFll 

1 ViewSonic _ 

Call 1 

1 Wyse 30+W/KB ... 

278 I 

1 Wyse 50 W/KB . 

365 ■ 

1 Wyse 60 W/KB ... 

. 389 1 

1 Wyse 150 W/KB .., 

366 ■ 

1 Wyse 160 W/KB . . 

431 1 

1 Wyse 185 W/KB... 

. 355 ■ 

1 Wyse 370 W/KB . .. 

900 1 

1 Wyse 670 .. 

453 ■ 

1 Zenith 1495 . 

636 ■ 



THERMAL 

PRINTERS 

Mitsubishi S3400 .. 6336 I 
Mitsubishi S36QQ .. 6336 
Mitsubishi G65G-10 4934 
Mitsubishi G370-10. 3292 
Mitsubishi G650PS 7045 
Mitsubishi S3400PS 9840 
NEC Colormate PS40 4184 

Seiko CH5504 . Call 

Seiko CH5514 . Save | 

PRINTERS 

Alps ... Save I 

Canon BJ1GEX . 345 

Canon BJ330 . 586 

Canon BJ800 . 1999 

Canon BJ82Q . 2142 

Canon LBP-4 Plus . Save 
Citizen GSX-140+ ... 315 

Citizen 200GX . 155 

C. Itoh C1-500 . 4609 

C. Itoh CI-1000 .... 5652 

C. Itoh C500Q.1359 

Data Products .... Call 

Fujitsu DL1200... . 364 

Fujitsu DL3600 . 474 

Fujitsu DL5800 1192 | 

Genicom 4470XT .. 96: 

Genicom 1040 . Call I 

Genicom 384QE ... 1728 
H.l. Jetpro V50 ... 1456 

Kyocera. . Call 

Lexmark . Save 

0kidata391+ 580 

QTC 850XL . 1356 

OTC MTP . 1500 | 

QMS PS-410 . 1571 

QMS PS-810 . 2623 I 

QMS PS-815 . 2999 

QMS PS-820 ..... 3553 
QMS PS 825 .... 3524 
QMS PS-815MR ... 4124 
QMS PS-825MR ... 4875 
Qume Crystal Print I11949 
Qume Express Laser 2613 [ 
Seiko Smart Label+ Win 
169 

Texas I. PS17 ^ ’ 1258 I 
Texas I. PS35 . 1573 | 

MODEMS 

Multitech 224BA ... 280 I 
Multitech 932BA ... 495 
Multitech 1432BA ... 515 

Tele bit 11000 . 469 

Telebit 12500 . 649 

Telebit 13000 . 639 

Telebit WordbJazer .. 737 
US Robotics DS/E . 849 
US Robotics DS/I., . 812 
US Robotics HST/E . 544 


Phones Are Open Mon-Fri: 7 am -5 pm Mailing Address: Compn$ave - 4209 S, 37th Street, Dept, B-12, Phoenix, AZ 85040. 
Prices reflect ITS* currency and arc subject to change without notice. We do not guarantee compatibility. DOA*s are replaced or repaired. Any return I 
requires a RMA$. 15% Restocking charge on returns. Our service dept, number is (602) 437-8298. All products carry manufacturer's warranty only. 
We do not honor rebates, extended guarantees or promotional programs. Mastercard and VISA are accepted. International orders add 5%. Please | 
call or FAX before ordering. 
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STATE OF THE ART/Machine Translation 



HOW MT WORKS 

MT systems tackle translation in several ways— 
each has its own benefits and trade-offs 

EDUARD HOVY 


L anguages are complicated, and this 
makes translation a formidable chal¬ 
lenge. Each language is unique, with 
elements that make it colorful and 
special. But that’s precisely what makes 
languages difficult to translate, whether a 
human or a machine does the job. 

For example, the Dani people of New 
Guinea have only two words to describe 
color: mili for dark cool and mola for light 
warm. How would you tell a Dani store 
owner, “I prefer the strawberry-red shirt 
over the pink one”? Fortunately, automat¬ 
ed translation is feasible, because some 
applications (e.g., technical documents) 
are straightforward. As MT (machine 
translation) systems evolve, they will take 
on the challenge of general translation. 

MT systems become more complex as 
you move from the simplest direct sys¬ 
tems to transfer systems to the most com¬ 
plex interlingual systems. You can also 
categorize MT systems another way: those 
whose knowledge bases are built by hu¬ 
mans and those that collect their rules sta¬ 
tistically. 

Direct-Translation Systems 

Software that translates languages by re¬ 
placing source-language words with tar¬ 
get-language words is called a direct-trans¬ 
lation system. Such a translation system is 
appropriate for applications where you 
translate text that has a limited vocabulary 
and a defined style. Direct MT systems 
contain correspondence lexicons , or lists 
of typical patterns of words and phrases in 
a source language and the corresponding 
target-language words and phrases. De¬ 
pending on the size of the system’s cor¬ 
respondence lexicon and on how cleverly 
the replacement patterns are defined, the 
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PC-Translator 

Language Translation Software 

The best computer tool 
for translation. 


WHY? 


© Easy to learn. Easy to use. 


© Most EEC languages 
available. Now offering 12 
language pairs. 

© Support for most popular 
wordprocessors with total 
format preservation. 

® The easiest term definition 
in the industry! 

® Dictionary's open design 
allows easy integration with 
existing term databases. 


® Our design allows you to 
organize your terminology. 
Access 10 single-word and 
10 phrase dictionaries per 
translation. 


© Complete sentence by 
sentence translation method. 


® Longest phrases in the 
industry, up to 2000 
characters each. 


© Since 1984, the leader in 
PC based Machine 
Translation. 


® Only $985.00 per language 
direction. 


Benefit from our experience, 
contact: 



Linguistic Products 
PO Box 8263 

The Woodlands, TX 77387 
USA 
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SYNTACTIC STRUCTURE PRODUCED BY A PARSER 


sentence 


noun phrase 
proper noun 

Washington 


verb phrase; 


i 


verb 

i 

announced 


complementizer 


adverb 

i 

yesterday 


complement 
sentence 


that 


noun 


quantifier 

each 


phrase 


noun 

i 

home 


verb phrase^ 
verb etc. 

auxiliary have 
will 


Figure 1: Part of the syntactic structure produced by the parser for the sample 
sentence. In the tree, all nonleaf nodes are syntactic categories. 


resulting text is more or less readable in 
the target language. 

Let’s say you want to translate the fol¬ 
lowing sentence into German: Washing¬ 
ton announced yesterday that each home 
will contain an MT system by the end of the 
decade. Assume that the system builder 
hasn’t defined Washington , home , or MT 
system in the lexicon. When the MT sys¬ 
tem translates this sentence, it places these 
words unaltered into the target-language 
sentence. The lexicon produces the Ger¬ 
man equivalent for the words and phrases 
that have been defined, substituting an- 
kiindigte for announced , gestern for yes¬ 
terday. and bis zum Ende des Jahrzehnts 
for by the end of the decade. Untranslated 
words are bracketed by the system. 

The result looks like this: [Washington! 
anktindigte gestern doss jeder I home/ wird 
haben ein [MT system / bis zum Ende des 
Jahrzehnts. Although the result is horri¬ 
ble German, the sentence is understand¬ 
able. Most German-speaking people would 
not have a problem rearranging the words 
and changing the inflection to come up 
with a better version: Washington kiindigte 
gestern an, dass bis zum Ende des Jahr¬ 
zehnts jeder Haushaft ein MU-System 
haben wiirde. 

Direct MT systems handle substitution 
from English to German relatively well, 
but they have a problem handling other 
languages. For instance, Japanese requires 
the addition of several preposition-like 


Four MT Approaches 

• direct translations 

• syntactic transfer 

• statistical 

• interlingual 


particles that indicate the role of each part 
of the sentence (e.g., subject, object, and 
cause). The Australian aboriginals com¬ 
bine all the parts of their sentences, in¬ 
cluding separate markers for tense and 
number, to form one long sentence-word. 

Another problem with direct MT sys¬ 
tems is the need for massive lexicons of 
specific words and phrases. As the sys¬ 
tems grow, the lexicons become more 
cumbersome. It’s redundant, for example, 
to store separate entries for announced , 
announces , and announce. This problem 
plagued early direct MT systems, such as 
Georgetown University’s system in the 
1950s and the first versions of the Systran 
from Systran Translation Systems (La Jol¬ 
la. CA) in the 1960s. 

Usually, system builders try to factor 
out commonalities by creating a root form 
and rules for variations, but then they must 
create additional routines to handle the in¬ 
flection. Most direct MT systems include 
some analysis of word form and structure. 
By doing so, they take the first step to¬ 
ward the more sophisticated technology 
of transfer systems. 

Syntactic Transfer Systems 

Transfer systems use software to analyze 
the input sentence and then apply linguis¬ 
tic and lexical rules, called transfer rules , 
to map grammatical information from one 
language to another. The simplest trans¬ 
fer rules specify only the syntactic structure 
of the sentence (i.e., how it’s constructed 
of nouns, verbs, and other grammatical 
objects). To identify the structure of the 
input sentence, transfer systems use soft¬ 
ware called parsers. Although there are 
hundreds of different parsers and dozens of 
theories regarding syntax, most parsers 
would come up with the type of sentence 
analysis that you see in figure 1. 

After creating a parsing tree, die system 
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uses its transfer rules to rewrite the tree 
so that it obeys the syntax of the target 
language. In figure 1, this mapping is 
straightforward (it’s often more complex), 
and it produces die output that you see in 
figure 2. Once die target-language tree has 
been built, the system's sentence generator 
builds the sentence, making sure the words 
are the appropriate tense and number. 

It’s difficult to delineate where direct 
MT systems end and where transfer sys¬ 
tems begin, Systran, one of the most suc¬ 
cessful systems produced, began as a direct 
system and evolved into a syntactic Irans- 
fer system. Most commercial systems and 
many prototype systems use transfer MT 
of varying depths of analysis (e.g„ IBM 
Japan’s Shalt [Japanese and English] and 
Mitsubishi’s Meltran [Japanese and En¬ 
glish]). 

Shallow Semantic Transfer 

Although syntactic transfer works well in 
simple cases, you usually need deeper anal¬ 
ysis for better translation. Shallow se¬ 
mantic transfer systems analyze sentences 
for their meaning. 

Researchers in computational linguis¬ 
tics and AI are adept at building software 
representations called shallow semantic 
frames , which capture the main aspects of 
the sentence’s meaning without going into 
too much detail. By using representation 
terms that are tied closely to the words of 
the source and target languages, system 
builders construct lexicons of shallow se¬ 
mantic frames. 

In the example, after semantic analysis of 
the English sentence is complete, the sys¬ 
tem applies its transfer rules to rewrite the 
resulting frame into one suitable for Ger¬ 
man. The rules specify appropriate substi¬ 
tutions, operating on frame items instead of 
grammatical classes. Even though the re¬ 
sulting German-oriented frame looks sim¬ 
ilar to the English one, in general, shallow 
semantic frames differ between languages. 

System developers also build programs 
called analyzers , which identify the ap¬ 
propriate representation terms for each 
word or phrase and assemble the terms 
into a coherent structure. The analyzer of¬ 
ten contains a parser, and sometimes it 
uses the parser as a front end. 

Next the system must generate the nat¬ 
ural language front the computer’s internal 
data. Semantics require more generator 
sophistication: The generator has to find 
appropriate target-language words for the 
semantic frames it encounters. 

In simple systems, each frame has just 
one lexical item, but in more complex sys¬ 
tems, a semantic primitive may be linked 
to several alternative lexical items. Forex- 
ample, announce-act may be expressed 


with lhe word state, proclaim s or say. To 
make a decision in such cases, the gener¬ 
ator requires more information on the for¬ 
mality of the text, the relationship between 
the author and audience, and the style. 

Many recent systems perform seman¬ 
tic transfer and are implemented on sin¬ 
gle or multiple workstations, although the 
goal in many cases is to eventually shift 
them to personal computers. These sys¬ 
tems include Logos (Logos, Mt. Arling¬ 
ton, NJ), Metal (Siemens Nixdorf, Mu¬ 
nich, Germany), and Astransae (Toshiba, 
Kawasaki, Japan). Astransae operates on 
Toshiba’s personal workstations, and Met¬ 


al operates on multiuser workstations, us¬ 
ing a Lisp environment server in the back¬ 
ground. 

In recent years, groups at the Uni versi¬ 
ty of Kyoto (Japan) and the University of 
Manchester (U,K.) have started developing 
example-based MT systems. This software 
blends the two approaches, using the direct 
approach for stereotypical phrases (e.g., 
greetings) and a variant of the transfer ap¬ 
proach in other cases. 

Semantic Representation 

Constructing valid representations of mean¬ 
ing is difficult—terms can’t be combined 


SYNTACTIC STRUCTURE PRODUCED BY TRANSFER RULES 

I 

sentence 

noun phrase verb phrase —- 

proper noun verb adverb particle 

Washington kundigte ge stern an 

complement 

co m pleme ntlzersente nee 

dass npun phrase verb phrase 

quantifier noun etc. verb 

jeder haushalt haben wurde 

Figure 2: Pan of the syntactic structure produced by the transfer rules from the tree 
in figure 1. Notice the movement of the embedded verb to the end of the sentence . 
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DEPTH OF ANALYSIS OF MT APPROACHES 



0 0 

Source text Target text 

Figure 3: The approach taken in an MT system is correlated with the amount of 
analysis performed on the input sentences before they are translated. Direct systems 
perform little analysis, while interlingual systems construct complex internal 
representa tions of the meaning of the input . 


willy-nilly- Each term must be chosen with 
care, because it limits what other terms 
can be used. A wrong choice can mean 
that an aspect of the sentence can't be rep¬ 
resented. In this case, the sentence would 
have to be analyzed again. 

Consider the clause ‘'each home will 
have an MT system." In what sense will 
each home have an MT system—the way 
one has an arm, a child, an idea, or a car? 
Languages such as Hungarian, which make 
more delicate distinctions than English 
and have different words for these senses 
of have, need more precise information. 

In a simplified shallow semantic nota- 
lion, the sentence of the earlier sample 
would be as follows: 

announce-act 

actor: Washington 
act-time: yesterday 
announcement: possess-state 
actor: home 

quant-determination: every 
object: MT system 

quant-determination: single 
state-time: decade 

meas-determination: end 

Notice how the verb have in the sam¬ 
ple sentence is represented as possess- 
state. The semantic lexicon entry for have 
contains a pointer to several possible mean¬ 
ings, including possess-state, think-act 
(i.e., the act of having an idea), and parent- 
state (i.e., the act of having a child). Each 
of these meanings is a frame with empty 
slots labeled actor , object* and time . 

Each slot contains information that spec¬ 
ifies the kinds of frames that can fill the 


slot. For example, the object of a possess- 
state must be a nonhuman physical object. 
Thus, neither an idea, which is defined as 
a nonphysical object, nor a child, which 
is a human, can be objects of possess-state. 
Conversely, the verb have must be repre¬ 
sented as possess-stale when it is applied 
to a physical object. Although the matter is 
not as simple as l have described it here 
(see the text box “The Five Layers of Am¬ 
biguity" on page 174), most analysis pro¬ 
grams work along these lines. 

As analysis of the source language goes 
deeper, it becomes more semantic, but gen¬ 
eration back to the surface becomes more 
difficult. Fortunately, at least one function 
becomes easier for the system to perform: 
The amount of transfer required by the 
transfer rules decreases—the end point of 
analysis approximates the starting point 
of generation. This diminishing distance 
is illustrated in figure 3, which shows an 
arrangement of MT approaches along a 
gradient of increasing depth of analysis. 
More and more, the internal representa¬ 
tions approach the ultimate goal: deep se¬ 
mantics, or language neutrality. 

Interlingual Systems 

Interlingual systems are software programs 
that translate text using a central data-rep- 
resentation notation called an interlingua. 
These systems have been experimental 
prototypes, usually written in Lisp and run 
on workstations. The East Asian consor¬ 
tium CTCC (Center of the International 
Cooperation for Computerization) has been 
building an interlingual system since 1987, 
working with groups in Japan, China, Thai¬ 
land, Malaysia, and Indonesia. 


In the U.S., recently developed inter¬ 
lingual systems include KBMT at Car¬ 
negie Mellon University {Pittsburgh, PA), 
Ultra at New Mexico State University {Las 
Cruces, NM), and Pangloss, which is being 
jointly developed by the aforementioned 
universities and the University of Southern 
California's Information Sciences Insti¬ 
tute (Marina Del Rey, CA). CICC and 
Pangloss systems run on multiple chained 
workstations. Systems like these should 
be available on personal computers by the 
end of this decade. 

Constructing a set of transfer rules is 
tedious, hut constructing an interlingua 
powerful enough to represent all the in¬ 
formation every language may require, 
with the appropriate analysis and genera¬ 
tion rules, is much more difficult. Con¬ 
sider the sample sentence again. Humans 
immediately realize that the word 
ington is shorthand for "an announcer for 
the U.S. government” (this type of short¬ 
hand is called metonymy). A deep seman¬ 
tic representation must explicitly reflect 
this fact, because some languages may use 
different verbs for announce, depending 
on whether the announcer is a person or 
an official notice or bulletin. 

Interlinguas must handle many phenom¬ 
ena similar to metonymy. In the example, 
the past tense reflected in the word an¬ 
nounced means that the announcement 
took place before the author wrote the text. 
In general, in an iuteriingua, what is ex¬ 
pressed by verb tense in English becomes 
a complex theory of temporal relationships 
involving the event, the text production, 
and the perspective the author takes on the 
event. Similarly, the meanings of words 
such as this, that , all, every , the, and a be¬ 
come a theory of how definite, unique, and 
near the object is to the author. 

The meanings of these microtheories 
must be worked out and represented, and 
the values for the meanings must be asso¬ 
ciated with the words of the languages that 
express them. Although no analyzer has 
yet incorporated many microtheories of 
phenomena, most semantic analyzers con¬ 
tain rudimentary versions of them for com¬ 
mon phenomena (e.g.. time and focus). 

The same increased complexity carries 
over to the generator. Given the semantic 
nature of an interlingual representation, a 
sufficiently powerful generator can usu¬ 
ally produce several paraphrases of the in¬ 
put sentence. 

Interlingual vs. Transfer 

A debate is raging over which is the better 
approach—interlingual systems or trans¬ 
fer systems. Interlingual systems are criti¬ 
cized because they require more detailed 
analysis than is necessary for any language 
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The Five Layers of Ambiguity 

BERNARD E. SCOTT 


C omputers stand up well to a grand 
master when it comes to the log¬ 
ic of chess, but they can’t match 
the skills of a 7-year-old when it 
comes to language. 

The reason for the glacial pace of 
progress in MT (machine translation) 
over the past four decades can be found 
in one factor: the intractable ambigui¬ 
ties of natural language. An MT sys¬ 
tem must peel away at least Five lay¬ 
ers of ambiguity before it is able to map 
sentences from one language to anoth¬ 
er with any degree of accuracy (see 
figure A). If you understand how MT 
copes with these difficulties, you will 
have a clear idea of just how these sys¬ 
tems work and why they do not work 
better. 

Step inside the Beasty 

Step inside an MT system and see how r 
it handles the following simple sen¬ 
tence: The heavy-duty truck turned into 
a driveway , As you follow this sen¬ 
tence through the system, notice how 
nearly every other word poses a chal¬ 
lenge—and an opportunity for error. 

When the system looks in the dic¬ 
tionary for the word truck, it immedi¬ 
ately encounters ambiguity: The word 
is encoded in the dictionary as both a 
noun and a verb. The system’s dictio¬ 
nary can tell you only that truck can 
take the form of two parts of speech. 
It can’t tell you which form it takes in 
this sentence. 

To make that determination, you must 
move further into the system and view r 
the word in the context of the sentence. 
At Lhis point, the system still has no 
idea what the sentence means and sees 
it only as a syntactic string containing 
elements that have more than one in¬ 
terpretation. 

To operate at the sentence level of 
the syntactic stage, you must have some 
kind of grammar—typically stored as a 
set of rules. One of these rules will de¬ 
termine that, in the given sentence, 
without violating grammatical rules, 
truck cannot be anything but a noun. 
So far, so good — although it is not al¬ 


ways going to be that easy. 

Now that you know that heavy-duty 
truck is a noun phrase, a second layer of 
ambiguity comes to light. The system 
still sees your noun phrase purely syn¬ 
tactically, as the string Adj N1 N2. It 
has no idea, for example, whether the 
adjective heavy modifies duty or truck. 
The system has to resolve this ambi¬ 
guity if it’s to get the agreement right. 
Therefore, you have to go beyond syn¬ 
tax into lexical semantics. 

The Next Stage 

At this deeper stage, more intelligent 
rules come into play and use the se¬ 
mantic properties that were retrieved 
for the words earlier in your sentence 
during the dictionary lookup stage. 
These semantic-property codes are de¬ 
signed to resolve ambiguities such as 
that posed by heavy-duty truck. Now 
you're going to run into some rough 
going. 

The majority of iow-end MT sys¬ 
tems don’t gel into semantics — or they 
do so only in trivial ways. These sys¬ 
tems generally are weak, but even high- 
end systems will have trouble trying to 
figure out which noun heavy modifies. 
The issues are subtle. At this point, 
most developers will resort to brute 
force by storing the phrase as a unit in 
the dictionary. 

Slightly more tractable examples of 
this kind of ambiguity would be old 
people and children and smart girls 
am! boys. If a smart rule uses a test for 
semantic symmetry (or lack thereof) 
among the noun pairs, it could figure 
out that the adjective old modifies only 
people and that smart modifies both 
boys and girls. Clearly, getting a ma¬ 
chine to cope with Lhis challenge isn’t 
easy. 

Processing at the lexical semantic 
stage introduces its own kind of con- 
fusion—the third layer — having to do 
with multiple meanings of words. For 
example, the. verb turn into has at least 
two lexica] meanings: One is die sense 
of motion, and the other is die sense of 
becoming. To decide which meaning 


applies in your sentence, you have to 
move to sentence-level semantics, where 
the verb turn into can be examined in 
its semantic context. 

A semantic rule associated w r ilh the 
words turn into would know that the 
meaning of this verb is going to be a 
function of the verb’s direct object. So, 
in this sentence, the rule has to test only 
the semantic-property code for drive¬ 
way to determine the verb’s meaning: If 
driveway were given a semantic-prop¬ 
erty code signifying a path, the rule 
would know to select the verb’s mo¬ 
tional sense. Such a rule would work 
with Cinderella, too, if her carriage 
turned into a driveway rather than a 
pumpkin. 

Going for the Gold 

A fourtii layer of difficulty has to do 
with ambiguities introduced at the sen¬ 
tence level of the semantic stage. Un¬ 
fortunately (or fortunately), the sam¬ 
ple sentence doesn’t illustrate this kind 
of complexity. But to gel the idea, con¬ 
sider the meaning of the preposition 
for in the following sentences: Check 
the newspapers for errors. Check the 
newspapers for dates. 

In the first sentence, the preposition 
for signifies/or the presence of and in 
the second sentence, it means for in¬ 
formation about. As used in this ex¬ 
ample, in a language like Vietnamese, 
the preposition for would be expressed 
differently in each case. 

Thus, the system has to determine 
which case applies if it’s to translate 
the meaning correctly. You can see that 
the meanings of the word for are a func¬ 
tion of the sentence as a whole; you 
won’t find them in any dictionary. Also, 
notice how the sentence as a whole af¬ 
fects the meaning of the verb check . In 
the first sentence, check means to ex¬ 
amine. In the second, check means to 
consult. 

A fifth layer of ambiguity concerns 
more technical issues, such as ellipses 
and anaphora (e.g., antecedents of pro¬ 
nouns). This level of translation so¬ 
phistication calls for processing at a 
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A STRATIFIED VIEW OF LANGUAGE AND AMBIGUITY 



Figure A: MT systems are composed of one or more levels of parsing 
sophistication (going from syntactic to semantic). A simulated, advanced, 
multilevel system such as this one might determine the meaning of each word 
or phrase in the sentence (i.e. f parse the sentence) by posing and/or resolving 
questions, eliminating ambiguity as the words or phrases move through the 
various levels in the system. 


discourse level — something few sys¬ 
tems can do. 

But don’t worry. MT systems are 
steadily becoming more robust The 
key is semantics. As the semantics of 
these systems improve, so will the pow¬ 
er of the systems to dispel ambiguity 
and, in the final analysis, to translate. 


Bernard E. Scott is the head of his own 
consulting agency , Parse Internation¬ 
al (Ledgewood, NJ). Previously, he 
founded Logos (Dedham, MA) and mis 
the principal architect of the Logos MT 
system. You can reach him on BIX c/a 
"editors. ” 


pair. Why bother resolving the “ Washing¬ 
ton” metonymy when English, German, 
and French all say it the same way? De¬ 
pending on the flexibility of the interlingua 
itself, however, this complaint is not al¬ 
ways valid. In most systems* the analyzer 
is free to fill in less detail, and as long as 
the generator doesn’t fail, the translation 
proceeds satisfactorily, 

A major advantage that interlingual sys¬ 
tems have over transfer systems lies in the 
number of rules used. A three-language 
transfer system, for example, requires trans¬ 
fer rules between languages A and B, A 
and C, and B and C in both directions— 
six sets of rules altogether. Adding anoth¬ 
er language involves creating rules to and 
from the new language to each of the first 
three languages, bringing the total to 12 
sets of rules. In general, for n languages, 
you need n x (# 2 -1) sets of rules. That num¬ 
ber can grow prohibitively large, because 
modem commercial MT systems have lex¬ 
icons of over 150,000 words and gram¬ 
mars of several hundred rules. 

Interlingual systems deal with this chal¬ 
lenge by creating one representation mid¬ 
way between all the languages. Analyz¬ 
ers and generators have to work harder to 
reach this interlingual representation, but 
less human effort is required to construct 
the transfer rules. 

Adding a new language to an interlin¬ 
gual system involves just two sets of rules: 
the analyzer’s rules for going from sen¬ 
tences in the new language to interlingual 
representations and the generator’s rules 
for going from interlingual representations 
to sentences in the new language. Because 
of the language neutrality of the intcrlin- 
gua, the analyzer does not require infor¬ 
mation about what the target language will 
be, nor does the generator have to have 
information about what the source lan¬ 
guage was. 

Statistical Systems 

Whether the MT system is interlingual or 
transfer, it requires large lexicons and rule 
sets to ensure that it will be robust when 
handling new text. In direct MT, you can 
encode information in dictionaries, phrases, 
and words; in transfer systems, you can 
place the data in grammars, lexicons, and 
transfer rules; in interlingual systems, you 
can locate the information in representation 
ontologies and lexicons. 

The work required to create these re¬ 
sources by hand is daunting. As a result, in 
the past few years, there has been a resur¬ 
gence of attempts to acquire the requisite 
information automatically. 

What makes statistical systems different 
isn’t so much how they perform translation 
but how their correspondence lexicons are 
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Breaking The 
Foreign Language 
Barriers! 


Globalink 

Translation Software 




incredibly 
accurate 
foreign language 
translations 
at record speeds. 


• Works with word Perfect! • 

Up to 100 times faster than human translators, with 
an accuracy rate often exceeding 90%, Globalink Trans¬ 
lation Software (GTS) makes quick work of foreign lan¬ 
guage translations. Sentence by sentence — not word 
by word — in correct grammatical structure, GTS trans¬ 
lates entire documents to and from English and Rus¬ 
sian, German, French, Spanish. From only $495, GTS is 
on the job in thousands of companies worldwide. Call 
Globalink now. And break through your own foreign 
language barriers! 


See your software dealer or call Globalink today! 

1 - 800 - 255-5660 


lobalink" 


Foreign Language Translation Software 


9302 Lee Highway, 12th Floor, Fairfax, Va. 22031 U.S.A. 

* Phone: (703) 273-5600 * Fax: (703) 273-3866 



HOW MT WORKS 


constructed—automatically* not by hu¬ 
mans* For a computer to create a corre¬ 
spondence lexicon, there must be two du¬ 
plicate sets of a large amount of text—one 
set in each language. One such body of par¬ 
allel text is the parliamentary record of the 
Canadian government. It contains several 
years' worth of representatives’ debates in 
both English and French. Approximately 3 
million sentences of this text are on-line. 

Gi% r en such a mass of information* you 
can build programs to line up, as accu¬ 
rately as possible, each word in each sen¬ 
tence with its foreign counterpart. Recent 
alignment algorithms achieve over 90 per- 
cent accuracy. The result of such an align- 
■Orient can be thought of as a bilingual cor¬ 
respondence lexicon of words and phrases. 

Once the alignment algorithm has con¬ 
structed the correspondence lexicon for 
the system, translation is effected by di¬ 
rect substitution, followed by a process of 
reordering the words to achieve good gram¬ 
mar, The reordering is performed using 
statistically derived rules regarding the 
probable order of words in given contexts. 

Breeding Hybrids for Strength 

The various approaches to MT theory have 
crystallized into a smooth continuum from 
direct systems to interlingual systems. The 
strengths and shortcomings of each ap¬ 
proach are well understood. Iris unlikely 
that new developments will uncover a mag¬ 
ic formula that will make MT easy. 

Recent developments in the Candide 
system from IBM (Hawthorne, NY) show 
that it’s possible to create hybrid statisti¬ 
cally based transfer systems. In such hybrid 
systems, the correspondence lexicon con¬ 
tains not only words and phrases but syn¬ 
tactic terms that represent time, number, 
and part of speech. 

Statistically based systems require sev¬ 
eral mainframes to build and store their 
correspondence lexicons. They also need 
millions of sentences of parallel text con¬ 
taining the words to be translated. Given 
their capabilities and resources, however, 
hybrid systems arc one way to minimize 
the human effort required in lexicon, gram¬ 
mar, and rule construction. 

In the future, all major MT systems will 
be hybrids or one kind or another. Statis¬ 
tical lexicons and rule acquisition wall pro¬ 
vide the raw material that will be incor¬ 
porated into MT systems, using increasingly 
powerful interlingual theories of meaning, 
pragmatics, and style. 9 


Eduard Hovy is a project leader at the In¬ 
formation Sciences Institute of the Uni¬ 
versity of Southern California . You can 
reach him on BIX c/o “editors " or on the 
Internet at hovy@isi.edu. 
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The best-selling LAN-based 
time scheduler just got better! 

• View multiple calendars 
at once 

• Search for best meeting times 

• Create Notes, 

• Appointments & ToDo's 


— BEEBE J 
f EBBBBBEI 
~ EBBBEBB*; 
~ BBBBBBEi 
EBEB 


Finally, a time management system designed around 
the way you work. Find out what 700,000 LAN users 
already know. NETWORK SCHEDULER 3 saves you 
time and increases company productivity. 


Fill out your name on other side and fax today, or call us. 


Versions in: 
English, Dufch, 
German, Italian, 
French, & Spanish. 

1 Schedule people, 
groups & resources 

• Easy-to-use interface 

• Wide range of printouts 

• Runs on all networks 

• Windows & DOS 
in one box 

Available Locally 

Contact us today! 

815-468-3737 

FAX: 815-468-3867 

Dealer inquiries 


welcome. 



JOOP is ihfi technical magazine designed to help pro¬ 
grammers & developers better understand OOP & use 
it more effectively. Articles, written by leading acade¬ 
micians, methodologists and experienced users, are 
code-intensive & contain hands-on programming 
techniques. In every issue you get: 



Yes! I want my subscription 


to begin immediately. 

L) 1 year (9 issues) $99.00 
□ 2 year (18 issues) $ 189.00 


• peer-reviewed articles • program listings 

• groundbreaking research • provocative interviews 

• coding tips • product news/reviews 

• "insiders” info • algorithms 

For fast response , fax your order to 212/274-0646. 


To make payment by credit card, please indicate your 
card number on the front of this card and return by 
mail or fax. If not completely satisfied, you may cancel 
at any time & receive a full refund of the unused portion 
of your subscription. All checks must be drawn on a U.S. 
bank arui made payable to the Journal of Object- 
Oriented Programming. 
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Hardware Software 
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MacHASP 


The Professional Software 
Protection for the Macintosh 




i MacHASP is the most advanced 
i hardware based software 
i protection system for Macintosh 
t computers. 

Each MacHASP key contains a 
unique code, recognized by the 
protected software. During runtime, the 
protected program checks whether a 
MacHASP key with the appropriate code is 
connected to the computer. If the key’s 
code is confirmed, the software can be 
executed. If not, die software will not run. 
The HASP system is based on advanced 
ASIC (Application Specific Integrated 
Circuit) components and sophisticated 
encryption algorithms. State-of-the-art 
engineering ensures full protection of your 
software with no hassles for your clients. 


THESE ARE SOME OF MacHASP'S 
OUTSTANDING FEATURES: 

■ MacHASP keys are totally transparent 
to the operation of the computer and 
any peripheral equipment, 

■ The user can create backup 
copies freely and can run 
your software directly from 
a hard-disk or a backup 
diskette (the original 
diskette is not required). 

■ The protection system is 
easy to incorporate in your software. 
All necessary software, examples and 
documentation are provided, 

■ MacHASP keys contain a memory 
which can be read and written on any 
computer. 


For further information, please see our 
full-page ad in this issue for the nearest 
HASP distributor, 


/^ALADDIN 

\ U v /KNOWLEDGE 

V/ SYSTEMS LTD . 

15 Belt Quad St., TelAviv, Israel 
P.O.Box: 111 41 TeTAviv 61110, 
Tel: 972-3-5375795 
Fax: 972~3'5375796 


IT IS POSSIBLE TO PROTECT 
PROGRAMS WITHOUT THE 
SOURCE CODE 


SA-9600 Stand-Alone Radio Modem 

□ Async/Sync RS-232 interface 

1 240G* 4800* 7200* 9600 BPS [ up to 38,400 BPS async | 

G Encryption capable l w/data compression option | 

□ Up to 15-mile range, 

hundreds of miles with repeaters/amplifiers 

□ Full or Half Duplex 

□ Voice and DC TOWER options 


Wireless Data Communications 

for Micros, Minis and Mainframes 


p 

□ 


Transparent radio link— □ 400-500MHz Band 

no software modifications {FCC CERTIFIED 

Modem-only option 450-470MHz) 



works with external 
radios at other 
operating frequencies 


eg | «a gg&lBg T 

| PC-compatible { 
{ pi iig-in board | 
1 (PC-9600) also | 
1 available 


N>EGt0K'K 


Tel: (01) 516-589-6800 
Fax: (01) 516-589-6858 
35 Orville Drive* Bohemia NY USA 11716 


If You Need to Communicate... 



Sempli of DEC VT-340ReGIS 

graphics, configurable toolbar, 
and keyboard mapper, 

DynaComm 3J Includes: 

f DEC VT-340 

♦ 16 terminal 
emulations 

♦ 19 network connectors 
Including TCP/IP 


And who doesn't? 
Today's fast mov¬ 
ing corporate 
world demands 
quick, easy 
access to main¬ 
frames, minis or 
other PCs. 
DynaComm® 
provides the most powerful 
WINDOWS™-based communica¬ 
tion features. Microsoft® agrees: 
they selected DynaComm as 
their worldwide standard for data 
communications. So if you need 
to be in touch with the rest 
of the world or just the rest of 
your company... 


10 transfer protocols 
♦ 300+ script commands 


...We Need to 

Communicate. 


♦ Technical support 


Also distributed 
by Dynamic 
Communications (UK) 
(0272) 255465 



#FutuneSoft 

m Bom Bs)ty Ashfotit Sato 1Q1 * Houston, TemTTOff 

m.mm nimmmx 


Retail $249 (Network pricing available) 


WINDOWS is a trademark of Microsoft Corporation. FxihtneSofl and DynaComm are registered 
trademarks of Future Soft Engineering, Inc. 
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The Poltergeist for Your PC ! 



The professional image tool iPhoto Plus provides the most versatile Image 
manipulations. HSC IntarActlve enables you to create presentations under DOS and 
Windows. The following file formats are supported! BM P, GIF, TG A r |VIMP r TIFF, PCX, CUT, 
EPS. With additional feature connectors to connect other add on cards: To convert from 
VGA to video output, a tuner card to receive TV stations, JPEG Blaster card to compress 
Image files. 


Television is out. VIDEO BLASTER PLUS is in ! 


Video Blaster Plus 

With this video overlay card you can incorporate tl 
world of video into your system. Take a giant leap 
towards real MultiMedia: 

- realtime digitalisation for viewing video in a 
window of your screen 

- instant freezing and grabbing of frames 

- editing of images 

- creating presentations with your own images 


CPS 

Computer Distribution GmbH 

Am Neumar kt 30 

2000 Hamburg 70 

Tel.: 040/656 99 80 

Fax : 040/656 79 69 

ACTOR Mailbox: 040/656 69 61 




Contact: 


lows you to set up and use a view port with world coordinates 
and to perform every mathematic transformation required. In- 
eluded is import/export of PCX-Files, graphic input methods 
and a free standing rotational, scalable and modifiable vector 
graphic character set. The dynamic duo - together with CL3D - 
allows you to build 3 -dimensional graphics on-line or in printed 
form CL3D works in true color with dithering algorithms for 
multiple colors and allows to create graphics with various pre¬ 
defined objects or with the editable geometric language. 

CLWindow gives your applications the professional SAA/CUA 
look: with multiple, sub and relational windows in graphic mode 
where you can freely navigate through fully developed 1 Clipper 5 
objects: with PuJIDown Menus, CheckBoxes, PushButtons, 
Icons, and Sc rot I Bars to handle interactive and program driven 
movement, resizing, zoom-in/out and running simultaneous 
windows. 

CLShield provides you with a series of comprehensive security 
features with Log book, access control, user identification, data 
encryption and a complete security manager program 
fully mouse supported and on-line documented. Also 
included is a link to the Novell Netware Transaction 
Tracking system and access to the Netware Bindery 


GB Software Exclusive Tel/Fax (+44)-Q245-47B-B3B/597 

QBE Tel/Fax (+44)4)81-994-4842/3441 
E Aytfesoft Tel/Fax (+34)4)1 -B536974/65463fl2 

F LD.Q.S Tel/Fax (+33)4)93-1 60912/880890 

BeNelux Lemax Tel/Fax (+31)4)20-659-4210/3055 
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GO BEYOND CLIPPER 5 


CLText is a fully featured word processor that you can link as is 
into your Clipper programs. Included is a demo application just 
like MS-Word 5. CLText offers various text manipulations and 
attributes and allows output on over 350 popular printers, 

CLReport provides a linkable Runtime-module for reports and 
listings together with a comfortable WYSIWYG Report Gener¬ 
ator. Your users can, without prior programming knowledge, 
design and implement their own reports in record time, without 
royalty. 

CLTools I presents the professional with countless fast and 
compact functions for general purposes, CLTools I offers use 
of VMM, Blinker overlay capability and OQPs Syntax plus high¬ 
lights like a compact window management. File Packer, Post¬ 
Script driver, serial interfaces for interrupt driven communica¬ 
tion up to 1 15,200 Baud, XModem protocol and much more. 

With CLGrapfo you can deve- , 

lop sophisticated g ra phi cal 

applications simple pixel gra- at 7 / 

p h i cs to extreme I y c ompie x J / (M 1dJ 

business charts. The Integra- 
ted coordinate system ah 


Tel (+49} 8241/40 31 14 
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The Lighter Alternative 
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VANDA 386SX/486 COLOR NOTEBOOK 

Discover the lighter alternative with the VANDA NOTEBOOK. Weighing just 6.2 lbs (2.9kgs) in¬ 
cluding battery, the VANDA NOTEBOOK offers all the performance of a desktop PC in a com¬ 
pact 12.2" x 10" x 1,7" (310 x 155 x 44mm) package. Choose either a 386SX mono with 
up to 5MB of on-board memory, and VGA graphics in 32 gray scales; or a 486SX/DX/DX2 color 
model with up to 12MB RAM and 10" LCD with VGA color graphics. Either choice provides you 
with the power to run high level applications including MS Windows 3,1. An 80, 120 or 240MB 
hard disk and a 1 44MB floppy disk ensure enough space to run practically anything, an internal 
fax/modem and a full suite of interfaces complete the package. 



rn cetim 

Lynn u N 0 V t R 

24. -31. 03. 19 0 3 


Hall 6 Stand F60 


Europe 


Sweden Jet Data AB 
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Te(: 31-73-134640 
Tef 30-1-9560109 


Fax. 44-258-8341 ?4 
Fax: 31-73-131945 
Fa* 30-1-9596015 


M Eddie East/Asia Jordan 
Oman 
UA.E 
Qatar 


Al Raad Arab CdmputEr Corq 
Oman Computer Services Lie 
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Computet Arafc i 


Tal 962-6-664343 
Tal 968 698352 
Tel. 97T-4-245073 
Tel. Q7442B555 


Fax: 962-6-655092 
Fax: 960 698356 
Fax: 97 H 245534 
Fax: 97+420600 


iVan Iran Computer CorUrcji Gamer 

Tn&iand Good Luck import & Export Ltd 
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Td- 66-2-2110965 
Ta 6^-21-5203501 


Fax 96-665600 
Fax: 66-2-212501G 
Fax. 62-21 5203504 


Africa 


Egypt Mesjidcc Computar Center 


TeL 20-554S7133 Fat 20-3-5456833 



First International Computer, Inc. 
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n’t it about time 

Let the investment pay for itself 


Discovery High Speed Modem / Faxmodems... The Professional Series 


V.32bis modems...Vou have heard and read 
about them. Now its time to buy them. 
Discovery's Professional! Series of high speed 
modems, 1442AM, and faxmodems, 1414AX, 
provide state of the art capabilities in speed, 
security, and stability. They earn a greater 
return on your investment by saving precious 
time and money, 

• MNP5 and CCITT V.42bis support for error 
free transmission up to 57,6KBP£ 

■ Bell 103/212A, CCITT V21, V22, V22bis, 
V23 h V32bis, V42,and V42bis compatible 


■ Send and Receive Fax Option up to 
14.4KB PS 

* Password Security 

■ Callback Security 

■ VAR Password 

The Professional Series is just one of 
Datatfonics many modem / faxmodem series. 
We offer the most complete line of full 
featured modems for laptop, desktop, and 
notebook computers to suit every user's 
needs. 


* 9 ? DAMATlROinilCS 

Datatronics Technology, Inc 
15 Lane 768, Pa-Teh Rd., Sec.4, 
Taipei 10565 Taiwan 
Tel: (02)782-0002 
Fax: 886-2-782-0305 
Telex: 28440 DTXMODEM 
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WHAT'S NEW INTERNATIONAL 


“Computerized Classroom 


CLASSNET - The unique communi¬ 
cation network, giving instructors control over all 
activities, by all students in the classroom. 


For only US$999 for the Teacher's Control Unit 
and US$245 for the Student's Unit, 



C l ass net from Mmieorn Advanced 
Systems is a dedicated communi¬ 
cation network that gives instructors 
conLruI over all activities, by all stu¬ 
dents, in the classroom. 

.. .The Electronic Blackboard func¬ 
tion lets you see a student's screen, 
display your own screen to any or all 
students, display a student's screen 
to the entire class, and send messages 
in real time to any or all students. The 
Interject function lets you disconnect 
the keyboard and darken the stu¬ 
dents' screens, giving you command 
over classroom activities. 

By simulating Lhe Leacher's key¬ 
board on a student's keyboard, the 
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Assist function lets you help a student 
working in real Lime without losing 
visual contact with the entire class. 
The Communication function lets you 
prepare a lesson by transmitting work 
files to students; send data, text, or 
even an exam to all students; collect 
students' files at the end of a lesson or 
exam; and connect students to exter- 


Available for MAC 

NEW- MULTIMEDIA SHARING 


To find out the full facts about 
CLASSNET contact us at: 


nal devices such as videodisk players 
and modems. 


The Print function lets you control 
one printer from the teacher's unit, 
while the Help function tells you that 
a student needs help, showing you the 
student s station number on your 
screen.,," 


Advanced Systems Ltd. 


3, Beit Hadfus St., 

Givat Shaul 

Jerusalem 95483, Israel 
Tel: 972-2-518593, Fax: 972-2-518971 
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STATE OF THE ART/Machine Translation 



BABELWARE 

FOR THE DESKTOP 

Personal computer and workstation translation software 
offers you the most affordable access to MT 

L. CHRIS MILLER 


N ow that personal computers and 
workstations are powerful enough 
to run MT (machine translation) 
software, many MT products are 
becoming available for the desktop. Some 
applications have migrated from the main- 
frame; others are new and are designed 
for desktop use, 

MT software for personal computers 
translates language sentence by sentence, 
using AI or linguistic rules to deal with 
syntax and grammar. Sets of rules or al¬ 
gorithms enable verb conjugation, syntax 
adjustment, gender and number agreement, 
and word reordering. 

MT software will process your docu¬ 
ment in either a batch mode or an interac¬ 
tive mode. The interactive mode might ask 
you to choose among multiple translations 
of a word or allow you to choose from a 
list of synonyms, or it may translate one 
sentence at a time and pause to let you 
postedit the output on-line (see screen 1). 

Retail prices for these packages range 
from $79 to $ 1200. The Languages that are 
available include Arabic, Danish, Dutch, 
Finnish, French, German, Greek, Italian, 
Japanese, Korean, Russian, Spanish, and 
Swedish. Translation software for Por¬ 
tuguese, Chinese, and Norwegian is being 
developed. The software is generally sold 
in language pairs (e.g,, Spanish to English 
or English to Spanish). The Language As¬ 
sistant Series 5.0 from MicroTac Software 
(San Diego, CA) and GTS-Basic 1.0 and 
GTS-Professional 3.0 from Globaiink (Fair¬ 
fax, VA) are sold in bidirectional units 
(e.g., Spanish to English and English to 
Spanish), 

Toltran (Barrington, IL) uses a patented 
mod ular-language-tran si at ion concept for 
its Professional Translation System 2.0. 

continued 



ILLUSTRATION: GREG RAGLAND 1993 
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BABELWARE FOR THE DESKTOP 



Screen 1: This sample of an on-line translation using MicroTac Software's Spanish 
Assistant shows the original Spanish sentence in the upper left box and the English 
translation in the upper right box. 


-- ■ -■ ■■■ ---.. .. Original 

tener 

Uerb IB have: hold: own 

Uerb 3B get; possess 

Phr . SO ~ que: have to 

Phr . SO " gusto cn: be ylad to 

Phr. 30 ~ <Ad jXMoun^TimO ei> <Houn>:have ‘'been” in <5> for <2 Adj> <3> 
Phr. 30 ” <Adj*Qu«ntifier> <Moun*Time>: be <Adj> <Moun»Tiwe> old 


Add B ffiT j . Search Brousc l) ! Mext Prcw 


mCROTAC.SE Disk:3.86 (leg 

FI Ht: 1 p _ Cupuright Cc) MicroTac Software. 1 nc . _ fleworp : 15ZK 


Screen 2: The dictionary coding for the verb tener (which is Spanish for to have) 
includes the part of speech (verb); the morphological rule code (3B), which 
determines conjugated forms of the verb; and the translations of the verb. Rules for 
advanced pattern matching (e.g., noun + time) are encoded to enable the computer 
to correctly translate the verb in various phrases. 


In this approach, a language is sold as ei¬ 
ther a source-language module or a target- 
language module. Any source-language 
module can be translated into any target- 
language module. 

MT software for personal computers 
typically runs under MS-DOS and requires 
640 KB of RAM and from 1.5 to 15 MB of 
space on your hard disk. You must have a 
VGA card and a VGA monitor to trans¬ 
late languages with graphical characters 
(e.g., Russian and Japanese). For exam¬ 
ple, E J Bilingual (Torrance, CA) requires 
one expansion slot for the KanjiBoard in¬ 
cluded with EZ JapaneseWriter 1.09. 

Mac owners have limited options. The 
Translator 2.0 by Catena (Tokyo. Japan) 


runs on a Mac using a Japanese operating 
system called KanjiTalk. Unfortunately, 
the only way to run many MT software 
packages on a Mac is by using a DOS en¬ 
vironment emulator, such as Insignia So¬ 
lutions’ (Mountain View, CA) SoftPC. 
Under these conditions, the software will 
run much slower than in a true DOS envi¬ 
ronment. 

The translation speed varies from 10,000 
to 30,000 words per hour on a 16-MHz 
386 computer. The smaller programs can 
easily be placed in RAM to increase the 
speed. The translation process may be¬ 
come faster if the software is temporarily 
storing previously found words in a buffer 
or in RAM. 


MT Possibilities for Your Desktop 

All MT products for personal computers 
allow you to send ASCII text files to be 
read and translated. Some systems link di¬ 
rectly to your word processing programs 
via a menu to simplify the conversion of 
text to and from ASCII files. A few sys¬ 
tems can process WordPerfect and other 
leading word processor files. And several 
companies offer products that retain the 
formatting codes of the original document. 
This is an important timesaving feature, 
because attributes such as boldfaced type, 
underlining, and chart and table formats 
are restored in the output. 

The quality of your output is dependent 
on the dictionaries (sometimes called lex¬ 
icons) that are included in the software. A 
core, or general, single-word dictionary 
(i.e., one with 20,000 to 80,000 canonical 
terms) is standard. Most programs also in¬ 
clude a multiple-word dictionary that stores 
phrases and idiomatic expressions. 

A Different Kind of Dictionary 

MT dictionaries provide grammatical in¬ 
formation regarding the use of words and 
phrases. The computer uses the informa¬ 
tion to enact the rules or algorithms nec¬ 
essary to convert the text in the source lan¬ 
guage into intelligible output in the target 
language (see screen 2). Subject-specific 
dictionaries are available for technical ar¬ 
eas, such as finance or law. 

If you regularly translate documents 
from more than one technical area, you’ll 
find it useful to have a feature in your sys¬ 
tem that allows you to stack dictionaries. 
This enables you to define the search order 
according to the text you are translating. 
PC-Translator by Linguistic Products (The 
Woodlands, TX) allows you to stack up 
to 10 single-word dictionaries and 10 phrase 
dictionaries. 

Creating your own dictionary or cus¬ 
tomizing the one included in your software 


Key Features of Desktop MT 

• available for PC, Mac, and Unix 
platforms 

• applications have migrated from 
mainframes 

• works in batch mode or 
interactive mode 

• provides good dictionaries 

Future Enhancements 

• more variety of products 

• more sophisticated 
technology 

• additional language pairs 
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The new PadficPage' PE/XL. 
iwitching to PostScripf has never been easier 




YJW 


IV 


Pm 


II N 




100% PostScript 
compatibility guaranteed 


Automatic PostScript and 
PCI language sensing 
and switching on the printer 

Record Speed! Uses the Intel i960 
RISC processor 

Automatic interface switching - 
lets everyone use the printer 

4 MB of memory included 


AUTOMATIC POSTSCRIPT AND PCL 
LANGUAGE SENSING AND SWITCHING. 

We want to make your life easier. To 
do it, we've added autosensing and 
switching to our latest release of 
PadficPage PE/XL for the LaserJet® IIP, IIP 
Plus, III, HID, and HIP. What it does is 
eliminate the inconvenience associated 
with manual switching between 
PostScript and PCL languages. It's 
especiaUy useful to users of networked 
LaserJet printers or individuals who send 
both PostScript and PCL files to their 
printer. No special software, drivers, PC 
boards or special cables are required. 

PacificPage PE/XL is easy to use, but 
it's also fast. The accelerator board utUizes 
an Intel i960 processor for output 
up to 8 times faster than any other 
cartridge. And our new automatic inter¬ 
face switching feature allows users to 
simultaneously use all interface ports. 

PacificPage PE/XL includes 35 fully 
scalable typestyles and is compatible with 
all Windows and DOS software programs 
that support PostScript. All you need to do 
is slip the cartridge and accelerator board 
into the printer, select the standard 
PostScript driver, and you're ready to print! 

Pacific Data Products offers a full 
lifetime warranty, free technical support, 
convenient upgrade programs, and of 
course, our 60 day money-back 
guarantee of satisfaction. 

Getting all the benefits of PostScript 
on your LaserJet has never been easier. 
For more information, call us at 
(619) 625-3583 or fax (619) 552-0889. 


Typestyles: 

Courier Swiss 721 (Helv) Swiss 721 Narrow (Helv Narrow) 
Dutch 801 (Tins Rmn) Zapf Calligraphic 801 (Palatino) 

ITC Avont Garde* ITC Bookman* Century Schoolbook 
IK Zapf Chancery* ITC Zapf Dingbats****^® Symbol 

Each typestyle comes in normal, bold, italic and bold italic treatments 
except for Chancery, Zapf Dingbats, and Symbol. 


PACIFIC DATA 

PRODUCTS 


PacificPage is a registered trademark of Pacific Data Products, Inc. PostScript is a registered trade¬ 
mark of Adobe Systems, Inc laserjet h * registered trademark of Hewtal-Packanl Co. i960 is a 
trademark of Intel Corporation PhocnixPagc is a registered trademark of Phoenix Technologies 
Ltd C1987,1988 Phoenix Technologies lid. All othet trade names referenced are the trademarks 
or registered trademarks of the respective manufacturer Pacific Data Products, Inc. 9125 Rrhco 
Road. San Diego, CA 92121. USA F.uropcan Offices; Lngland Tel 0800 SI 5511, 

Pax (44) 442 23hS40t France Tel 05 90 65 09, Fax (M) 1 39 63 20 41; Germany _ 

Tel 0130 81.3685; Ireland Td (353) 61 475609. Fax 1353161 475608: Switzerland -^ 

Trt (41)22 341 26 SO, Fax (41)223410682; Brtghim Tet 078111292, Netherlands _ 

TH 06 0222065.01992 Pacific Data Products, Inc ^ 






BABELWARE FOR THE DESKTOP 



Is MT Right for You? 

MURIEL VASCONCELLOS 


Y ou need to keep several points in 
mind when deciding if MT is 
right for you. First, you must de¬ 
termine if you have an applica¬ 
tion for which MT is appropriate. It’s 
important to pick your application and 
then decide on your system rather than 
vice versa. 

Costs soar when the input isn't in 
machine-readable form, and an OCR 
(optical character recognition) device, 
while helpful, isn’t a panacea. If your 
documents aren’t in electronic form, 
you may want to think twice about us¬ 
ing MT. In addition, there should be a 
large volume of material (e.g., 100,000 
words per month) to be translated, with 
the expectation that more will be com¬ 
ing from the same source. In the be¬ 
ginning, there should be only one do¬ 
main (i.e., subject matter); you can 
branch out later as you become more 
familiar with all the ins and outs. 

Your decision to use MT will hinge, 
in large part, on the format, volume, 
and linguistic characteristics of the 
source-language text. The text should 
contain no ambiguities. 

Hardware and Human Factors 

You need a hardware platform that an 
MT system will run on. In a multiuser 
setting, you must be sure that there is 


good word processing support and that 
all the users have strong word process¬ 
ing skills. Multitasking workstations 
designed for translators are helpful. 

Be sure to recruit people who have a 
positive attitude about using MT. This 
is especially important during the First 
few months while you are getting your 
system up and running. This stage in¬ 
volves customizing the dictionaries and 
gaining proficiency in postediting. 

Your choice of a system will depend 
on the characteristics of your applica¬ 
tion, so it’s important to identify crite¬ 
ria that are specific to your needs. And 
don’t be tempted to buy software just 
because it’s inexpensive. As with a 
house pet, the price you pay up front 
is a drop in the bucket compared to the 
cost of the care and feeding for the rest 
of your mutual lives. For example, a 
less expensive system might cost more 
in terms of support personnel and cus¬ 
tomer support (some MT companies 
charge you for it). Also, if your time 
frame for translations is tight and if 
your budget for human intervention is 
limited, it’s crucial that you test the 
system’s performance on randomly se¬ 
lected texts. 

Despite decades of scientific study, 
the evaluation of translations is an un¬ 
certain exercise. The definition of an 


error will vary, depending on the pur¬ 
pose of the translation and the values of 
the end users. Errors in raw output are 
important mainly to the analyst, who 
knows the inner workings of MT sys¬ 
tems and can classify the error types 
according to their causes. Such an anal¬ 
ysis can tell something about the sys¬ 
tem’s potential and the effort that will 
be required to fix and to maintain it. 
You should make sure that you com¬ 
pare outputs from different systems 
produced under the same conditions. 

The value of a system depends on 
its potential to grow and to improve its 
performance, as well as how easy it is 
to use and to maintain. It’s important to 
know the language combinations that 
have been developed for the system, 
the size of the dictionaries or knowl¬ 
edge bases, the ease with which you 
can add to the dictionaries, and the pos¬ 
sibilities of extending the system to in¬ 
clude the domain that you are inter¬ 
ested in. 


Muriel Vasconcellos is president of the 
Association for Machine Translation 
in the Americas and is a Washington, 
D.C.-based consultant in translation 
and machine translation. You can reach 
heron BIX c/o “editors” or on Compu- 
Serve at 71024,123. 


is essential with any MT product for per¬ 
sonal computers, because it lets you add 
your own terminology to the program. PC- 
Translator simplifies the creation of your 
own dictionaries by importing lists of terms 
in ASCII format directly into the software. 
In addition, MT software generates lists 
of words not found in a given text to help 
you customize your software. You decide 
which words and phrases to add to the dic¬ 
tionaries. The ability to add, delete, or 
modify dictionary entries dramatically im¬ 
proves the quality of a translation and re¬ 
duces the time spent postediting an out¬ 
put. You’ll find that it can take from two to 
four weeks to customize a system. 

All these systems ask you to insert the 
part of speech of the word you are adding 
and to provide its translation. With exten¬ 


sive dictionary coding, the system can deal 
with ambiguities that arise from the use 
of words that can lake the form of multiple 
parts of speech. For example, the program 
will recognize the different translations of 
a homograph (i.e., a word that is spelled 
like another but has a different meaning 
or pronunciation) used as a verb and as a 
noun in the same sentence (e.g., “The can 
can explode’’). Because Globalink’s GTS- 
Professional can classify can as both a 
verb and a noun, it’s better able to translate 
the sentence than a product that requires 
less dictionary coding. 

Workstation-Based MT Products 

MT workstation products are designed to 
handle heavy volume—when you have to 
translate 2000 or more pages of text per 


year. Translation speeds range from 20,000 
to 1 million words per hour. 

A workstation MT system is a large in¬ 
vestment. Software prices start at $10,000. 
A system can cost several hundred thou¬ 
sand dollars, and pricing structures are as 
diverse as the possible configurations. 

Socatra (Quebec, Canada) spent over 
12 years preparing its XLT computer-as¬ 
sisted translation system for the commer¬ 
cial market. Access to XLT is uniquely 
controlled by the company. Socatra rents 
software for a specific number of words. 
After you pay an initial subscription, So¬ 
catra provides you with the software and an 
access card, which resembles a credit card. 
The card contains a microprocessor that 
counts the words translated and acts as a 
security device. You can obtain an XLT 
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“...the industry’s best keyboard.” 

—Personal Computing 

“...a byword for quality and tactile 

feedback...’ — Which Computer? 

“...if s the leader among computer 

keyboards • —PC Magazine 

“...nobody has been able to match 
the quality...” 


—PC World 


Now We’d Like To GiveYru 
A Quote On Price. 


The “industry’s best keyboard” is now for sale. 
If you’re putting together systems or need keyboards 
customized for your OEM operation, we make the 
best, in 35 languages. Call (33) 38 83 4308 in Europe, 
or 1-800-777-4886 in the U.S.A Our quotes will 
impress you as much as those above. 

Lexmark International, Inc., a former division 
of IBM® is an independent, worldwide company that 


CircU 197 on Inquiry Card (RESELLERS: 19$). 


develops, manufactures, and markets IBM personal 
printers, IBM typewriters, related supplies and 
keyboards. 



EDITORS' 

CHOICE 


February 2S. 1M2 
Lexmark Enhanced 
101 Kay Keyboard 



Lexm 4 urk 


Fax (33) 38 83 4048 in Europe, (606) 232-7241 in U. S. A. IBM is a registered trademark of International Business Machines Corporation in the United States and/or other countries, and used under license. PC Magazine Editors' Choice logo, 
© 1985 Ziff Communications Company PC Magazines PC Magazine Editors' Choice are registered trademarks of Ziff Communications Company Quotes above reprinted with the permission of Personal Computing March 1989; 
Which Computer?. July 1989; PC Magazine , January 17,1980; and PC World,“The Hardware Shelf*. Michael Goodwin, February, 1988. Lexmark is a trademark of Lexmark International, Inc. © Lexmark International, 1992. 
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LANGUAGE PAIRS 


Shown here is a sampling of MT software packages and the language pairs that are available or are in development. 
Source languages (left) can he translated into all the target languages (right) in the same row. (m - available; 

O = in development.) 


Source languages 


Company 

Product 

A 
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Da 

Du 
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Fr 

Ge 

Gr 
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K 

P 

R 

Sp 

Sw 

Globalink 
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D P/Translator 
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Linguistic Products 

PC-Translator 
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Logos 

Logos 
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MicroTac Software 

Language Assistant Series 
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Siemens Nixtforf 

Metal 
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Smart Communications 

Smart Translators 
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Socatra 

XLT 
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Systran Translation Systems 

Systran 
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Tottran 

Professional Translation System 


o 
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O 



o 
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Tovna Machines 

Tovna MTS 
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0 
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0 
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Source and target languages key 

A - Arabic Da = Dantsh E * English 

C = Chinese Du - Dutch FI - Finnish 


Fr^F ranch 
Ge = German 


Gr = Greek 
I = Italian 


J =1 Japanese 
K = Korean 


N = Norwegian 
P = Portuguese 


R = Russian 
Sp Spanish 


Sw = Swedish 


card for word amounts that range from 
100,000 to I million. 

Tovna Machines (Washington, DC) 
gives you a perpetual license lor Tovna 
MTS 1.0. Other MT workstation compa¬ 
nies offer host, site, or floating licenses. 
You can obtain Systran from Systran Trans¬ 
lation Systems (La Jolla, CA) with month- 
]y or yearly leases. 

MT workstation products support vari¬ 
ous operating environments, including 
Unix, Xenix, and MVS (Multiple Virtual 
Storage), Smart Translators by Smart 
Communications (New York) runs under 
Windows 3,L The OEM Personal/370/ 
Adapter/A (P/370), which was scheduled 
to ship in December, will make it possible 
for Systran to run on stand-alone PS/2s. 


And Multilingual Document Translation 
Software 7.0 from Logos (Mt. Arlington, 
NJ) supports MS-DOS and Mac users via 
LANs or WANs (wide-area networks). 

The assortment of language pairs for MT 
workstation products is impressive (see the 
table). Systran offers 27 language pairs and 
20 technical glossaries. Most operational 
language pairs have about 100,000 entries 
in their dictionary. A Russian-to-English 
dictionaiy typically contains 500,000 en¬ 
tries, With Smart Translators, you can 
choose between Castilian Spanish and Latin 
American Spanish or between European 
French and Canadian French, Many sys¬ 
tems offer non-English language pairs. 

MT workstation products are generally 
well integrated into the document-produc¬ 


tion process. Converters preserve the for¬ 
matting codes from many software pack¬ 
ages, Unix-based converters can preserve 
codes for Interleaf and FrameMaker, and 
DOS-based converters preserve codes for 
WordPerfect, Word, and Ventura Publisher. 

DP/Translaior by Intergraph (Huntsville, 
AL), for example, supports ASCII, tagged 
ASCII, SGML (Standardized Generalized 
Markup Language), Microsoft Word RTF 
(Rich Text Format), QuarkXPress tagged, 
FrameMaker MIF (Maker Interchange 
Format), and Troff (Unix-based text for¬ 
mat). Formatting codes for such things as 
headings, footnotes, and columns remain 
intact in the translated output. Documents 
ready to be translated can be queued or 
batch-processed during off-peak hours. 
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LANGUAGE PAIRS 


Target languages 
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Tovna MTS’s developers say that you 
can teach this software to learn by exam¬ 
ples and rules. As the system processes 
translations, the computer watches what 
changes you make to the document. If Tov¬ 
na MTS encounters changes, it remembers 
them and uses the new information. 

The dictionaries supplied with MT work¬ 
station products allow deep coding for 
each term, so they can work with words 
with multiple definitions. You can add de¬ 
scriptors to help the computer distinguish 
among the many possibilities. Descriptors 
are attributes used in coding a dictionary 
entry and include terms such as animate! 
inanimate , human imachine, place * or time. 

Coding a lexicon this sophisticated re¬ 
quires an understanding of linguistics and 


fluency in the source and target languages. 
MT system companies will help you de¬ 
sign an efficient system for your needs, 
and training is often included in the sys¬ 
tem’s price. 

MT has proved that it can reduce the 
time and money spent on bulk translation 
of highly repetitive technical text. Com¬ 
mercial MT products for personal com¬ 
puters and workstations offer you the most 
affordable access to the power of MT. ■ 

L Chris Miller is a computer consultant 
based in the Washington, D. C, metropoli¬ 
tan area. She has been involved in MT de¬ 
velopment for the past four years. You can 
reach her on BIX c/o “editors ’* and on 
CompuServe at 70303,314. 


Hard Drive 
Installation 
and 

Diagnostics 



Made Easy. 

Now, adding a hard drive to 
your system is as easy as 
typing “install" There’s no 
need to know DOS or comp¬ 
licated commands. SpeedStor 
automatically performs all 
of the operations to make 
your drive "data ready.” And to 
keep your drive “data safe," 
Speedster contains critical 
diagnostics not found in 
DOS — diagnostics that, safe¬ 
guard your valuable data 
a n d ensure your hard drive is 
trouble free. 

Available at Best Buy, Egghead 
Software, Computer City 
Supercenter, CompUSA. Elek- 
Tek and Software Etc. Order 
today, call 1-800-344-4323, 

H STORAGE DIMENSIONS 
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’< CA-Clipper7Compiler Kit 

. FordBASEIV 




Finally. 

Four years after Ashton¬ 
Tate promised it to you, CA is 
proud to deliver 
the CA-Clipper/ 

Compiler Kit 
you've been 
waiting for. 

Now you can compile 
most dBASE tv applica¬ 
tions in just three easy steps. First, cre¬ 
ate an application using all the dBASE 
IV tools you're already familiar with. 
Next, test and optimize the code to 



dBASE IV Compiler 

For DOS 

CfOAWrtR’ 


Reader* Data Based 
Adrisor inranfcf/frer 


>PF 


Dn-rfop turfji tsttynm jpr 
mdBestApftiieatlob 
Devetopmtm Product 


ensure it performs to specifications. 
Then use the DPREP program to compile 
it and produce an executable, .EXE file 
that gives you ail the speed and efficien¬ 
cy CA-Clipper® is famous for. 

The CA-Clipper/Compiler Kit For 



dBASE IV provides compatibili¬ 
ty and database interoperability 
with most dBASE IV applica¬ 
tions. And it's implemented 
using the open architecture of 
CA-Clipper, 
including 
the pre¬ 
processor, the 
Extend System 
and the RDDs. 

Call 1-800 CALL 
CAIforthe name of 
your nearest dealer 
and a free statement 
of direction entitled “The Future of 
Xbase”. Call right now. 

Haven't you waited long enough? 


The 

Future 

of 

Xbase 


Step}. applications USingJdmiliar 
dBASE moots and notifies, or erven the dBASE fV 
Applications Genetutot. 


Step 2. Tesiund optimum code to ensure it per- 


srcpS The COMPILE command invokes the 
OPREPprogrant. if no errors are detected the 
batehjik hunches censpik and fink procedure^ 
ptvdtsrtng an executable, .EXEjile, 


(Computer 

DISSOCIATES 

Software superior by design. 


© Computer Associates International, Inc., One Computer Associates Flaiia, Islandia, NY 11FSS^poa HJQG CALL CAI- dBASE and dBASE IV are registered trademarks of Borland International, Inc. 
All product names referenced herein are trademarks of their respective companies. 
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RESOURCE GUIDE 


Machine-Translation Software 

A surprisingly wi de range of nmchiiie-tnmslatiun products are available for both personal comp liter and workstation platforms. The products Listed below are 
merely a sampling of what is for sate nowand what is under development. {This resource guide was compiled by L. Chris Miller.) 


PC SOURCES 

EZ Japanese Writer 1.09 

English into Japanese 
Price: $1200 with Kanji Board 
Requirements: AT/XT com¬ 
patible or a PS/2 Model 25. 

30. 35. or 45 with a VGA 
card/monitor, an expansion 
slot for KanjiBoard, and 3 
MB of available hard 
disk space, 

EJ Bilingual., Inc. 

2483 Torrance Blvd.. Suite I 
Torrance, CA 90501 
(310) 320 8139 
Tax; (310) 320-3228 
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GTS-Profess ion a l 3.0 
Bidirectional English/Span¬ 
ish. English /French, and En¬ 
glish/German, $998; Russian 
into English, $1495 
Requirements: PC compatible 
with 640 KB of RAM, DOS 

3.1 or higher, and 11 to 13 
MB of available hard disk 
space; a VGA card and 
monitor for Russian. 

GTS-Basic 

Bidirectional English/Span¬ 
ish. English/French, and En¬ 
glish/Germ an, $495; Russian 
into English, $750 
Requirements: PC compatible 
with 640 KB of RAM, DOS 

3.1 or higher, and 10 to 12 
MB of available hard disk 
space; a VGA card and 
monitor for Russian, 

Under development: English 
into Russian, Chinese into 
English, Italian into English, 
and Portuguese into English. 

Globalink, Inc. 

9302 Lee Hwy,* 12th Floor 
Fairfax, VA 22031 
(800) 255-5660 
(703) 273-5600 
fax: (703) 273-3866 
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PC-Translator 3.3 

English into Spanish, French, 
Danish. Swedish, or Italian; 
or Spanish, French, Danish, 
Swedish, Italian, or German 
into English, 

$985 each 


Requirements: PC compatible 
with 640 KB of RAM, DOS 
3J or higher, and 2.5 MB of 
available hard disk space. 
Under development: English 
into German, Portuguese, and 
Italian; Portuguese and Italian 
into English; French into 
Spanish; and Spanish 
into French. 

Linguistic Products 

P.O. Box 8263 

The Woodlands. TX 77387 

(713) 298-2565 

fax: (713) 298-1911 
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Spanish Assistant 5*0, 
French Assistant 5.0, Italian 
Assistant 5.0, and German 
Assistant 5*0 

Bidirectional English-Span¬ 
ish, English-French, English- 
italian, and English-German, 
$99.95 each 

Requirements: PC compatible 
with 640 KB of RAM, DOS 

2,1 or higher, and 3 MB of 
available hard disk space. 

MicroTac Software 

4655 Cass St., Suite 214 

San Diego, CA 92109 

(800) 366-1170 

(619) 272-5700 

fax: (619) 272-9734 
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Toltran Professional 
Translation System 2,0 

English source, English desti¬ 
nation, Spanish source, and 
Spanish destination, 

$249 per module 
Requirements: PC compatible 
with 286 or higher, 512 KB of 
RAM, DOS 3*0 or higher, and 
I MB of available hard disk 
space per module. 

Toltran Foreign 
Correspondent 
English into Spanish, Spanish 
into English, and English Into 
French, $149 

Requirements: PC, XT, or 
PS/2 compatible with 512 KB 
of RAM, DOS 3.0 or higher, 
and 2 MB of available hard 
disk space. 

Under development: English 
into German, and German 


into English; Russian, Chi¬ 
nese, Italian, and Portuguese 
modules, 

Toltran, Ltd, 

119-D Shoreline Rd. 

Barrington, IL 60010 

(800)872-6752 

(708) 382-4998 

fax: (708) 3S2-2078 
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Translate V,I J 

Price: $169 

Requirements: PC compatible 
or Mac under SoftPC with 
640 KB of RAM, DOS 3.0 or 
higher, and 9 MB of available 
hard disk space. 

Final Soft Corp, 

3900 Northwest 79th Ave., 

Suite 230 

Miami, FL 33166 

(800) 232-8228 

(305) 477-2703 

fax; (305) 477-0680 

Circle 1151 on Inquiry Cord. 


The Translator 2.0 

English into Japanese 
Price: $ 1195 
Requirements: Mac with 
KanjiTalk 6,0,7 or higher, 4 
MB of RAM, and 20 MB of 
available hard disk space. 

The Translator Mini 

English into Japanese 
Prices $595 

Requirements: Mac with 
KanjiTalk 6.0.7 or higher, 2 
MB of RAM, and 5 MB of 
available hard disk space. 

Catena Corp, 

e/o Qualitas Trading Co. 

2029 Durant Ave. 

Berkeley, CA 94704 

(510)848-8080 

fax:(510)848-8009 
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Winger 92 

English into Danish, and Dan¬ 
ish into English 
Requirements: PC compatible 
with 640 KB of RAM and 40 
MB of available hard disk 
space. 

Under development: English 
into Spanish, and Spanish 
into English, 


Winger A/S 

Skodsborgvej 48 FI 

DK-2830 Virum, Denmark 

+45 4583 1166 

fax: +45 4583 0244 

Circle 1 153 on Inquiry Cord* 


WORKSTATION SOURCES 

DP/Translalor 

English into French, German, 
Spanish, Italian, and Por¬ 
tuguese; German into English; 
French into English; and 
Spanish into English 
Platforms: Unix-based 
Intergraph RISC 
workstations. 

Price: $10,000 and up. 

Intergraph Corp. 

] Madison Industrial Park 

Huntsville, AL 35894 

(800) 826-3515 

(205) 730-2700 

Circle 1154 on Inquiry Card, 


Logos Multilingual 
Document Translation 
Software 7*0 

English source into French, 
Spanish. German* and Italian; 
German source into English, 
French, and Italian 
Platforms: Sun Sparc stations 
and IBM RISC System/6000. 
Price: Host licenses start 
at $25,000* 

Logos Corp* 

I Dedham Place 

Dedham, MA 02026 

(617) 326-7600 

fax:(617)326-9341 

Circle 1155 on Inquiry Card* 


Metal 3.0 

German into English and 
Spanish. English into Ger¬ 
man, French into DuLch, and 
Dutch into French 
Platforms: Sun Sparcstations. 
Price: Software starts 
at $28,000. 

Under development: English 
into Spanish, Spanish into 
English, and French 
into English, 


continued 
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Circle 237 on Inquiry Cord, 
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High Performance 
Multimegabyte Disk Emulators 

NEW MODELS / LOWER PRICES 

• Floppy Drive and multi megabyte 
emulators for ISA bus computers 

• 180K to 14 MB capacities 

• EPROM, Flash or SRAM technologies 

• Autobooting, Single or Dual disk 
emulation under PC or MS DOS 

• List prices from $195 

CURTIS, INC. 

418 West County Road D * St. Paul, WIN 55112 
612/631-9512 FAX 612/631-9508 

PC DOS is a trademark ol IBM: MS DOS Is B trademark of Microscoll 


Delorme 


Here's a 
Map Expert 
r ou can 
aw on. 



print from, make 
much, more. Includes 
only $495. Call today at 



murals with, and 
Street Atlas USA™ for 
800452-5931 (ext.8145). 


Siemens Nixdorf Information 
Systems, Ltd. 
c/o Sietec Open Systems 
2235 Sheppard Ave. E, 

Suite 1800 
Willowdale, Ontario, 

Canada M2J 5B5 

(416) 496-8510 

fax: (416)496 8524 

Circle 1156 on Inquiry Card. 


Smart Translator 3.0 

English to Castilian or 
Latin-American Spanish, 
European or Canadian 
French, German, Italian, 
and back; English into 
Greek; and English into 
Japanese 

Platform: Sun Spares ta¬ 
ttoos, Hewlett-Packard 
Apollo, [BM RISC Svs- 
iem/6000, Bull DPX-2, or a 
386 with 8 to 12 MB of 
RAM, a 20-MB hard drive, 
and Windows. 

Price; Site licenses or float¬ 
ing licenses start 
at $25,000. 

Smart Communications, Inc. 
885 Third Ave., 29th Floor 
New York, NY 10022 
(212)4864 894 
fax: (212) 826-9775 

Circle 1157 on Inquiry Card. 


Systran 

English into French, Ger¬ 
man, Spanish, Italian. Por¬ 
tuguese, Arabic, Dutch, 
Russian, Korean, Greek, 
Danish, Norwegian, 

Finnish, Swedish, and 
Japanese; French, German, 
Spanish, Italian, Portuguese, 
Russian, Japanese* and Ko¬ 
rean into English; German 
into French, Italian, and 
Spanish; French into Ger¬ 
man; and Russian into 
Italian 

Platforms; IBM 9371 or 
PS/2 (with PC370 card) 
wilh 4 MB of RAM and a 
200-MB hard drive. 

Price; Monthly leasing, 
$3300 for first pair; annual 
leasing is available. On-line 
access available at 0,040 to 

O. 055 cent per word, 

Systran Translation 
Svstems, Inc, 

1055 Wall St., Suite 213 

P. Q. Box 907 

La Jolla, CA 92037 
(619) 459-6700 
fax : (619) 459-8487 
Circle 1158 on Inquiry Card, 


Tovna MTS 1.0 

English into French, French 
into English, English into 
Russian, and Russian into 
English; French into Rus¬ 
sian, and Russian into 
French—requires a three- 
mom h notice 
Platforms: Sun Sparesta- 
lions and Digital Ultrix. 
Price; Sold as a perpetual 
license. Prices upon request. 
Evaluation licenses are 
available. 

Under development: Span¬ 
ish, German, Italian, 
and Arabic. 

Tovna Machines, Lid. 

c/o Translation Technologies 
International 

3(X)7 Tilden St, NW, Suite 3L 
Washington, DC 20008 
(202) 244-8500 
Tax: (202) 244-8165 

Circle 1159 on Inquiry Cord, 


XLT 

English, Spanish, French, 
and Italian in all directions 
Platforms: PC compatible 
(a 386 is recommended) or a 
Unix or Xenix machine with 
4 MB of RAM and 200 MB 
of available hard disk space. 
Price: Initial subscription, 
$5000; additional language 
pairs, $2500. Microchip ac¬ 
cess rales from 2 lo 3 cenLs 
per word. Annual renewal, 
$ 1000 . 

Under development; Ger¬ 
man and Russian. 

Socatra 

5500 Royal mount Ave,, 

Suite 320 

Mount Royal, Quebec, 

Canada H4P I H7 
(514)735-7079 
fax: (514)735-9697 

Circle 1160 on Inquiry Card, 


It tv fusion in the resource guide should 
not he taken as a BYTE endorsement 
or recommendation. Likewise, 
omission from the guide should not he 
taken negatively, The information 
here was hetieved to he accurate at 
the time of Writing < hut BYTE cannot 
be responsible for omissions, errors, 
or changes that occur after 
compilation . 
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Computing Know How 

learn More with Computer Books from Abacus 


Sound Blaster Book 

This book is your guide to Sound 
Blaster: from installation to 
custom programming. Includes an 
overview of the different Sound 
Blaster cards, many specific 
software products and much more. 
Also includes simple MIDI system 
to use with your Sound Blaster. 
The companion disk contains over 
40 sound effects. 

#B164. ISBN 1-55755-164-2. 
Suggested retail price $34.95 with 
3.5" companion diskette. 


PC Intern 

The encyclopedia of DOS 
programming know how for the 
profcvsional programmer. Includes 
parallel working examples in 
Machine Language. C, Pascal and 
BASIC. 

• DOS and BIOS internal 
structures and functions 

• Programming video cards, 
sound. TSRs 

#B145. ISBN 1-55755-145-6. 
$59.95 with over 2MB of source 
code on one diskette. 1300 pages. 


The 486 Book 

Explains the features that make 
this processor so advantageous - 
the memory capabilities, the math 
coprocessor, the specialized 
software that maximizes the CPU’s 
performance and more. PC INFO 
program on companion diskette 
shows you what's going on inside 
your computer. 

#BI55. ISBN 1-55755-155-3. 
$34.95 with 3.5" companion 
diskette. 420 pages. 


Upgrading & 
Maintaining Your PC 

Shows you how lo turn your PC 
inloahigh performance computing 
machine. Learn how to add a hard 
drive, expand memory or turn an 
XT into a fast AT. 386 or 486 
screamer. Shows you how to 
upgrade easily and economically 
without having to be an electronics 
wizard. Disk includes many 
utilities to help you. 

#B 167. ISBN 1-55755-167-7. 
$34.95 with 3.5" companion 
diskette. 


DOS 5.0 Complete 
Special Edition 

Learn the ‘ins and outs' of the new 
DOS 5.0. 


• Using the new SHELL, EDIT. 
DOS-KEY. and QBASIC 

• Complete comprehensive DOS 
command reference section 

• Includes Tempest software - 
the graphic shell for DOS 5.0 

#B15I. ISBN 1 -55755-151 -X. 
$39.95 with Tempest and utilities 
diskette. 900 pages. 



OS/2 2.0 Complete 

From installation, to overview, to 
the ins and outs of the Presentation 
Manager, you’ll leam how to take 
full advantage of this new operating 
environment 

#B157. ISBN I-55755-I57-X. 
Suggested retail price $24.95. 

Stepping Up To OS/2 2.0 

The upgrader’s guide to learning 
OS/2 2.0 quickly. 

#B160. ISBN 1-55755-160-X. 
Suggested retail price $16.95. 


Turbo C++ 

Step by Step 

Shows you step by step C++, the 
language of choice among 
professional developers. 

This no-nonsense book presents 
short, progressive lessons. The 
companion disk contains 
programming examples and more. 

#B 156. ISBN 1-55755-156-1. 
$34.95 with 3.5" companion 
diskette. 300 pages. 


Windows 3.1 
Complete 

l.eam to optimize & customize 

Windows 3.1. 

• Improve your productivity with 
built-in Windows applications 

• Includes dozens of useful lips 
and techniques 

• Includes two valuable Windows 
utilities: Backup & Snapshot 

#B153. ISBN 1-55755-153-7. 

$34.95 w/Windows utilities disk. 

875+ pages. 


Multimedia Mania 

Shows you how to develop a 
professional multimedia pre¬ 
sentation. Covers the basics of 
multimedia including how to build 
your own MPC system and much 
more. Includes a companion CD 
with the complete text of the book, 
example programs and techniques 
that’ll give you practical 
experience with multimedia. 

#B 166. ISBN 1-55755-166-9. 
Suggested retail price $49.95 with 
companion CD. 


PC Assembly Language 
Step by Step 

Teaches you machine language 
from the ground up. at your own 
pace. Leam assembly language 
using the unique assembly language 
simulator which shows how each 
instruction functions as the PC 
executes it. You'll get hands-on 
training with this exceptional book/ 
disk combination. 

#B096. ISBN 1-55755-096-4. 
$34.95 with 2— 5.25" companion 
diskettes. 


Order Toll Free 

1 - 800 - 451-4319 


Available at B. Dalton, Crown Books. Software 
Etc.,Waldenbooks. Computer City and other 
retailers nationwide. In Canada, Coles, 

W.H. Smith and Classic Bookshops. 

In the UK, call Computer Bookshops 021-706-1188 
In Austailia call Pactronics 02-748-4700. 

In US and Canada add $5.00 postage 
Foreign orders add SI3.00 postage per item. 

We accept Visa, Mastercard or American Express. 

Abacus 

Dept B1,5370 52nd Street SE, Grand Rapids, Ml 49512 
Phone: (616) 698-0330 • Fax: (616) 6984)325 

Circle 61 on Inquiry Card 
fDECEl I EDC. AO\ 



|""piease rush me the following books: 

■ Sound Blaster Book_$34.95 ea. 

1 The 486 Book..$34.95 ea. 

I Upgrading & Maintaining ___$34.95 ea. 

1 _DOS 5.0 Complete S.E.$39.95 ea. 

PC Intern . £5Q Q*5 pa 

For fast delivery Order Toll Freel-800-451-4319 ext. 21, or FAX (616) 698-0325 1 

Or mail this coupon to: Abacus, 5370 52nd Street SE, Grand Rapids, Ml 49512 
Method of Payment: □ Visa □ Master Card □ Am.Express □ Check / M.O. i 

Card#:l 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 Exoires: / 

J__ OS/2 2.0 Complete..$24.95 ea. 

Stepping Up To OS/2 2.0_$16.95 ea. 

__ Turbo C++ Step by Step-S34.95 ea. 

1_Windows 3.1 Complete..$34.95 ea. 

_Multimedia Mania__$49.95 ea. 

_ PC Assembiy Language-$34.95 ea. 

Subtotal: 

Name: 

Company: 

Address: 

Citv: State: Zip: 

Phone#: Fax#: 

I CA & Ml orders indude correct sales tax: 

In US & Canada add $5 00 shipping: 

Forwgn orders add SI 3.00 per item: 

□ Yes, please rush your free catalog of PC books and software. Dept, bi 

| Total amount (US funds):_ 

1 1 

























































SOLUTIONS FOCUS/Desktop Mapping Software 



PUTTING 
YOUR DATA 
ON THE MAP 


The best desktop 
mapping software to 
meet your needs 


BEN SMITH AND 
HOWARD EGLOWSTEIN 


N 


ot too many years ago, the ability 
to browse databases by pointing 
on a computerized map was out 
of reach for all but dedicated sys¬ 
tems. Now with the proliferation 
of desktop computers with high-resolution 
graphics, mapping software is not only 
common but also the preferred way to look 
at geographic data. 

This month, the BYTE Lab evaluates 
five important mapping products. Three of them—Arc/Info 3.4D from Environ¬ 
mental Systems Research Institute, Atlas GIS 2.0 from Strategic Mapping, and 
Maplnfo 2.0 for Windows from Maplnfo Corp.—are market leaders in the category. 
We also looked at two other packages: Tactician 2.0 from Tactics International, for 
its cross-platform and networking orientation, and GeoQuery 3.0 from GeoQuery 
Corp., for its clean Macintosh interface and System 7.0 features. 


Mapping Applications 

Desktop mapping penetrates many different markets. The design and management 
of sales territories is one common application. A marketing department could sim¬ 
plify a direct-mail campaign by automatically selecting all potential customers with¬ 
in a 50-mile radius of an upcoming seminar. You can plan business trips more effi¬ 
ciently by displaying clients that reside along a given route. Demographic analysis 
can target potential customers, help plan advertising campaigns, and streamline dis¬ 
tribution channels. 

Mapping-software products are also used extensively for city planning and for 
routing of cables and pipelines. Education and research markets call on mapping soft¬ 
ware to teach geography and to assist in environmental-impact studies. Banks can 
use them to determine the best location for a new branch office or an automatic teller 
machine. Other possible applications are numerous and diverse (e.g., real estate, in¬ 
surance, traffic management, and prospecting). 

If you look at the information in your databases, you’ll probably find that more 
than half of the data is, in some way, tied to location information (e.g., street ad¬ 
dresses, ZIP codes, building numbers, or territory numbers). In fact, if you consider 
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ACTION SUMMARY 



BVTE 

■ WHAT MAPPING SOFTWARE IS 

Mapping software lets you 
connect database information to 
maps for fbe visual display of 
information* 

■ UKES 

Enhances demographic analysis, 
site location, territory planning, 
and many other geographic 
applications, 

■ DISLIKES 

There's often a steep learning 
curve, and the data is expensive, 

■ RECOMMENDATIONS 

Maplnfo 2.0 for Windows strikes 
the best balance between price 
and features. For creating your 
own maps, Atlas GIS 2.0 is the 
best choice. 



how you organize your data, you will find 
that the location information is often the 
logical key for sorting and grouping the 
data. When this is the case, mapping soft¬ 
ware allows you to picture ihc physical 
relationships between the groups and ele¬ 
ments of your data. Numbers (e.g,, in ad¬ 
dresses, ZIP codes, and longitude and lat¬ 
itude) don’t naturally form the pictures 
that you need. With mapping software, 
you can let the numbers be the keys to 
your maps and let the maps position and 
display the data. 

Some mapping products have a narrow 
focus. For example, TTG’s StarManager 
is designed for territory allotment and re¬ 
porting. Other narrow-foeus products in¬ 
clude Tru-Chart 2.11 from Maptech, which 
focuses on nautical navigation, and elec¬ 
tronic road atlases from Auto map, De- 
Lorme Mapping, and Softkey Software 
Products. Instead of these narrow-focus 
mapping products, we Ve selected general- 
purpose ones. With most of the general- 
purpose products, you can build a system 
for vertical applications. More important, 
you can use one or more of these products 
to solve your own problems and build your 
own interlace to your data. 

Before you select your mapping soft¬ 
ware, you should evaluate your needs. 
Each of these programs has a different fo¬ 
cus and a variety of strengths and weak¬ 
nesses. It makes no sense to use a map¬ 
ping package designed for scientific 
research when you just want to build at¬ 
tractive presentations from a combination 
of ZIP code maps and your sales data. So, 
look at what your priorities arc—accessing 
multiple databases running on remote ma¬ 
chines; generating new geographic maps 
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DESKTOP MAPPING SOFTWARE 



Mapping-Software Terms 


buffer zone A zone with boundaries 
that are generated as a result of their 
proximity to another object. For exam¬ 
ple, a buffer of 50 feeL from a road 
would be the area that includes 50 feet 
on either side of the road, 

digitizing The process of entering a 
sequence of scaled locations for gener¬ 
ating objects in a map. Both the source 
map (or photo) must include reference 
coordinates for orientation and scale. 

geocode The key by which you can 
quickly retrieve a geographic object. 
A simple example is a ZIP code, but 
you may also have your own keys that 
are generated from the longitude, lati¬ 
tude, and map layer, or any method that 
you want. All geocodes within a map 
must be unique. 


CIS (geographic information system) 

A specific class of mapping products, 
usually on a scale needed for scientific- 
and academic-level research. Only a 
few mapping-software systems can be 
considered full-blown GISes. 

projection Because the surface of 
the Earth is an ellipsoid (i.e., it's some¬ 
what spherical), any fiat-surface rep¬ 
resentation of lines and positions must 
include some sort of distortion. A pro¬ 
jection is a depiction of a map that ac¬ 
counts for the earth's curvature in a 
graphical way. The different kinds of 
projections maintain the accuracy of 
some information at the expense of oth¬ 
er information, 

query language A database query 
and reporting language for specifying 


the data that you want to look at. The 
two most common examples are SQL 
and Xbase. 

resolution The level of detail avail¬ 
able as you zoom into specific areas of a 
map. The finer the resolution, the greater 
the level of detail as you zoom in. 

seri pting I a ngu age A 1 anguage w i th 
which you can automate repetitive op¬ 
erations or build your own user inter¬ 
face for a special mapping-software 
application. An example is MapInfo f s 
MapBasic. 

thematic map A map that displays 
different quantitative ranges of data 
by varying colors, textures, symbols, 
or embedded charts. 



by digitizing the areas, lines, and points 
that make up the map and then merging 
the map with a database or spreadsheet; 
SQL (Structured Query Language) data¬ 
base queries; market research; retail man¬ 
agement; or statistical analysis. Given the 
diversity of mapping software, you must 
know, up front, what you expect the soft¬ 
ware to do for you and Lhcn find the pro¬ 
gram with the power and flexibility to ac¬ 
commodate your application. The most 
popular product may not always be the 
best for your needs. 

When evaluating the price of mapping 
software, you should consider not only the 
basic package but also the optional data 
files. For example, from one vendor, four 
CDs of U,S. street data and geographic 
details sell for more than $40,000. Most 
of this information is in the publicly avail¬ 
able U.S. geographic and street data from 
the Census Bureau, although the format is 
different and the data has been enhanced 
by third-party resellers. Each vendor re¬ 
quires proprietary file formats for geo¬ 
graphic data. 

The field of desktop mapping software 
includes some complex products, espe¬ 
cially when you consider full-fledged 
GISes (geographic information systems). 
For definitions of commonly used map¬ 
ping terms, see the text box “Mapping- 
Software Terms" above. 


Arc/Info 3.4D 

E SRTs Arc/Info 3.4D is a large, ail- 
encompassing package that touches 
on all aspects of desktop mapping. Its price 
($5995 for all the modules; $1495 for the 
starter kit) reflects this complexity and 
depth. The central theme of Arc/Info is a 


Screen ^ : 

Although Arc /Info 
3.4 D is largely 
command- 
language-based, 
you can drive it 
through Arcs hell, 
a menu system 
written in 
Arc/Info’s 
scripting 
language, SML. 
Under Arc shell, 
the graphics 
display updates 
after each 
command . Shown 
here is a buffered 
region that 
encloses a 10-mile 
radius around a 
network of roads , 


geographical database that defines map 
dements and their relationship to other 
elements and binds data to each element. 

The primary user interface of Arc/Info 
is command-line driven. In the DOS imple¬ 
mentation, system components are a se¬ 
ries of modules; the individual commands 
are stored as separate DOS executables. 

continued 
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Mathematica 


THE COMPLETE SOLUTION 
FOR TECHNICAL COMPUTING 



to 


□ Algebra and Calculus 
Integrate [x/(a 4- Exp[x]), 


x] 


x Log [1 + — 1 


x_ _ _ 

2 a a 

**V- 

Simplify[D[%, x]] 


PolyLog[2, -(—) 


■ Numbers 

MW* 

N[Sqrt[Pi ], 250] 

1.7724538509055161 
145182797549456 
7898529112845911 { 
738544665416226; 
236152865724422; 
787068462037698iv 
173028950826228 
800174639015351 
1852340186 


I Graphics 


When it was released in 
1988, the New York Times 
wrote that Mathematica "fun¬ 
damentally alters the mechan¬ 
ics of mathematics." Four 
and a half years later, with 
several hundred thousand 
scientists, engineers, stu¬ 
dents, financial analysts, 
medical researchers, and 
others using the system, 
Mathematica is firmly es¬ 
tablished as the standard 
environment for techni¬ 
cal computing. 


■Symbolic Programming 
loff[x_ y_] :• locr[x] ♦ log[y] 
loo[a b c A 2 d] 

log [a] ♦ logtb] ♦ logic 2 ] ♦ log Id] 

log[x_ A n_] s■ n log[x] 
log[a b c A 2 f] 

log lb] «■ 2 logfc] - log If] 


t llog(a] 


MJ- 

DensityPlot[Sin[He[GUunma[x+I y] ] ] , 

|x, 3, 7], |y, 0. 5|. 

PlotPoints->200, Hesh->ralsa] 



Starting Out 

When you first get start¬ 
ed, you can use Mathemat¬ 
ica just like a calculator. 
But it Ls a calculator that 
lets you do calculations as 
large as you want, and 
that can handle the full 
range of mathematical functions, ma¬ 
trices, algebraic manipulation, and 
calculus as well as creating publica¬ 
tion-quality 2D and 3D graphics. 

Flexible Programming 

The easy-to-use language that is built 
into Mathematica requires no learning 


Technical Information: 


Numerical computation with unlimited precision integer, real, and complex numbers Exact symbolic computation Wide 
range of mathematical functions, including hypergeometric special functions, number theory functions, statistics. Nu¬ 
merical and symbolic matrix operations Numerical and symbolic equation solving, root finding, integration, differential 
equations, optimization 20 and 30 color graphics, animation, and sound generation Graphics language for representa¬ 
tion of arbitrary structures Output in standard PostScript Data importing and exporting. External program linkages Full 
built-in symbolic programming language, with procedural, functional, and rule-based capabilities. Notebook front end 
with hierarchical documents, style sheets, importing and exporting of graphics, sound, animations, and typesetting. Net¬ 
work operation supported. Journal, newsletters, more than 30 books on Mathematica available. Add-on packages; free 
MathSource electronic resource. Versions; Microsoft Windows • Macintosh • MS-DOS • NEC PC • SPARC • DEC RISC. 
VAX • HP • IBM RISC • NeXT • SGI • Convex • and others. Student versions available. Now shipping Version 2.1. 


for simple calculations, but has the 
power to let you create even the most 
sophisticated programs. And with 
the Notebook concept pioneered by 
Mathematica , you can create interac¬ 
tive documents that mix text, graph¬ 
ics, animations, and sounds with live 
formulas and programs. 

A Range of Applications 

Whether you design airplanes, solve 
quantum field theories, analyze med¬ 
ical experiments, or just want to do 
your algebra homework, Mathematica 
provides a unique environment for 
solving your problems. 

And you can run your same Mathe¬ 
matica programs without change on 
everything from Macintosh and PCs 
(with or without Windows) to Unix 
workstations and supercomputers. 

To get the latest information call: 

1-800-441-MATH 

Extension 400 



Wolfram Research 

Wolfram Research. Inc. 

100 Trade Center Drive, Champaign. IL 61820-7237, USA 
+1-217-398-0700; fax: +1-217-398-0747; email: info@wri.com 


Wolfram Research Ltd. 

Evenlode Court, Main Road, Long Hanborough. Oxon 0X8 2LA, UK 
+44-10)993-883400: fax: +4440)993-883800; email info«jrD@wri.com 

Representatives in over 30 countries, contact main office. 


©1992 Wolfram Research, Inc M»tf>erorra«$areg«JeredtJ3<ten^ Inc Marterrwrica a m associated wirti Mathematica Inc. Maitanarca Policy Research. Inc., or MattiTectt, Inc All omot product names mentioned »e uademarts of tfieti producers. 









































































DESKTOP MAPPING SOFTWARE 



Arc/Info Features 

• command-line interface 

• rich command set 

• application programming 
language (SML) 

• screen, digitizer, and printer/ 
plotter support 

• fully relational database 
analysis 

• MS-DOS platform 

• price: $5995 for all modules; 
$1495 for starter kit 


Arcedit is the main data-entry and editing 
module. You must go through Arcedit to 
change existing map features or to add 
new ones. The Arcplot module handles 
the graphics display and any printer or 
plotter you have installed. The Overlay 
module controls the interaction among 
multiple pieces of data. For example, you 
would use the Overlay module to calcu¬ 
late the overlap of one map feature onto 
another. If you have one map of all the 
major interstates and highways and an¬ 
other of all the retail magazine outlets, the 
Overlay module could show you the places 
within 5 miles of an interstate or a highway 
where you could buy the latest copy of 
BYTE. Finally, the Network module han¬ 
dles geocoding, routing, and address man¬ 
agement. Arc/Info incorporates a custom- 
command processor to turn these modules 
into one cohesive unit. 

Arcshell serves as an interface menu to 
save you from memorizing and typing all 
the commands (see screen I). You still 
have to know what the commands mean, 
but Arcshell has them grouped by logical 
function and can prompt you for argu¬ 
ments. The standard Arcshell interface is 
the form handler , an on-screen graphics 
box with one line for each command ar¬ 
gument. You simply fill in the blanks and 
press the OK button. If you need more 
help, the form handler gives you a scrolling 
list of possibilities to choose from. This 
combination of forms entry and Arcshell is 
easier than using the raw command line, 
but it’s not the same as using a true graph¬ 
ical interface; even with Arcshell running, 
Arc/Info still feels like a command-line 
package with the shell doing the typing 
for you. 

The last component of the Arc/Info 
package, and perhaps the most important, 
is its SML (Simple Macro Language). 
SML is a cross between a programming 
language and an extension of DOS batch 


files. It offers many of the features you'd 
expect to find in a programming language: 
variables, macros, I/O functions, and flow 
control (e.g., IF...THEN, WHILE, and 
GOTO). SML lets you automate the pro¬ 
cedures you would otherwise input from 
Arc/Info's command line or the shell. Arc- 
shell itself is written in SML, as are other 
Arc/Info functions. If you use Arc/Info to 
write a vertical-market application, you’ll 
use SML to handle the flow between mod¬ 
ules and provide the interface. SML’s com¬ 
piler makes your finished programs run 
quicker and take up less space, and it pre¬ 
vents end users from making changes to 
your program or reading your code. 

A variety of attributes make Arc/Info 
stand out among the packages in this re¬ 
view. First, Arc/Info is a big package: It 
took over 12 MB of disk space to install, 
and the installation itself was delicate. Our 


graphics tablet (a Summagraphics Sum- 
maSketch II Plus) wasn’t directly sup¬ 
ported, and it took a call to ESRI’s tech¬ 
nical support to get the right patch to the 
driver table. Once we got past that, parts of 
the package still wouldn’t work until we 
reinstalled them a second or third time. At 
least we discovered ESRI’s technical sup¬ 
port to be knowledgeable and patient. 

Another attribute is Arc/Info’s learning 
curve. We worked with the package for a 
few weeks and felt rather frustrated. The 
tutorial itself takes the better part of a week 
to get through, and after a reasonable 
amount of time, we still didn’t have much 
to show for it. After talking with ESRI, 
we found out that the company expects a 
new user to spend six months or longer 
getting comfortable with the package. We 
weren’t able to become proficient with 
Arc/Info during the course of this review. 
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Screen 2: Atlas GIS 2.0 uses drop-down menus that require only a series of single 
keystrokes or point-and-click operations from the mouse or digitizer. You can remap 
any of the commands (or your own combinations of commands) to any of the 
function keys, Alt keys, mouse buttons, or tablet buttons. 


Atlas GIS 2.0 

f your mapping-soft ware requirements 

go beyond a mapping front end to data¬ 
base queries and instead focus on gener¬ 
ating maps for your output, then Atlas 
GIS 2.0 from Strategic Mapping should 
fit your needs. Atlas GIS focuses more on 
producing maps than on interfacing to ex¬ 
ternal databases. All the geographic in¬ 
formation is stored in a proprietary file 


format. The data information is stored in 
the same file format (the .DBF file) that 
dBase and Fox Base use. To use data from 
other databases, you must import it. There 
are translation utilities for dBase, Lotus 
1-2-3, and various ASCII-based delimited 
and column-format files. As is typical with 
many of the Atlas GIS configuration 
screens, you specify the mapping of source 
fields to internal fields by filling out spec¬ 
ification tables. An Atlas GIS map project 
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Mien a bug showed up in a new program, the first to know 
was a guy in Montana. And everyone cm CompuServe. 


Why settle for always being the last to know 
when you can be among the first with a CompuServe 
membership? We put an entire world of up-to-the- 
minute information right at your fingertips. 

Our online, interactive hardware and software 
support Forums can put you in touch with thousands 
of experts. Even the authors of new and popular 
software programs. 

Whether you re a novice or an expert, there’s 
someone out there who can help you with your 
specific problems and concerns. Or keep you on 
top of the latest developments. 


There are libraries of software available for each 
hardware and software fomm that you can download 
for free as a CompuServe member. 

And there are forums that can offer you help on 
just about everything; cameras, pets, model building, 
scuba gear—you name it. 

So get CompuServe today. See your computer 
dealer, or call 1 800 848-8199, for more informa¬ 
tion or to order. Outside the United States, call 
614 457-0802. 


CompuServe 4 

The information service you won't outgrow 

Visit our booth # 13OS during Windows and OS/2 Conference, January 20-22 at San Jose Convention Center. 
We wilt be demonstrating and selling our Windows OS/2 interface. 
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consists of a dozen different files, some 
specifying configuration information and 
others containing the data. 

Atlas CIS has borrowed more than con¬ 
figuration screens from the spreadsheet 
paradigm; you access commands through 
a hierarchical menu system that requires 
only a series of keystrokes or point-and- 
click operations from the mouse or digi¬ 
tizer (see screen 2). You can remap any 
of the commands {or your own combina¬ 
tions of commands) to any of the function 
keys, Alt keys, mouse buttons, or tablet 
buttons. You can also define your own 
tablet template and submenus. Other than 
the macros that you can create for keys 
and buttons, Atlas G1S has no underlying 
programming language. 

The concept of map layers is integral to 
the Atlas GIS design. The key to geographic 
information is based on longitude and lati¬ 
tude, but you can create free-floating maps, 
using your own values for scale and your 
own grid system. The simplest are the x, y 
coordinates of your digitizer. Atlas GIS can 
easily convert a map between any of the 
standard map-project ion and coordinate 
systems, so you can combine information 
from many different sources. 

We found A Lias GIS the easiest package 
to use for digitizing new maps or adding 
detail to existing ones. You can access all 
the commands from a menu bar, which is 
fully functional, from the digitizer, a 
mouse, and the keyboard at the same time. 

You draw maps in Atlas GJS using three 
kinds of map objects; regions, lines, and 
points. You can define a region by its 
boundaries or by its proximity to another 
object (as a buffer zone). Regions are ren¬ 
dered using solid colors and overlay tex¬ 
tures. You can control the rendering of a 
line’s color, width, and style (including a 
railroad style with left- or right-ticked lines, 
which are appropriate for rendering eleva¬ 
tion lines). There are over 100 different 
symbols that you can use to display points. 

You arc limited to two themes ford is- 


Atlas GIS Features 

* single keystrokes drive menus 

* extensive tools for developing 
thematic maps 

* keystroke macros 

* digitizer, plotter, and printer 
support 

* dBase-oriented 

* MS-DOS platform 

* price; $2595 


playing any single thematic map, but you 
can construct the themes from complex 
expressions that pull their data from any 
number of quantitative data fields. You 
can use expressions not only to calculate 
the appropriate display for thematic maps 
but also to define the fields within a layer. 
Expressions can be as simple as the name 
of a field or complex enough to include a 
subset of the dBase operators and func- 


GeoQuery 3.0 

G eoQuery 3.0 is a Macintosh applica¬ 
tion that is primarily designed to ex¬ 
amine preexisting databases and maps for 
details. For example, you might issue each 
of your salespeople a Mac Power Book, a 
copy of GeoQuery, and a database of your 
current customers. With a minimum of 
training, your sales force can find out the 
location of each customer and their prox¬ 
imity to major landmarks and plan out an 
appropriate route. While GeoQuery lets 
you create new maps, you’re mostly lim¬ 
ited to assembling them from pieces of 
larger ones. The package we reviewed has 
exclusively U.S. coverage. 

The metaphor in GeoQuery is the push¬ 
pin. The home office loads in the customer 
database (which is imported from format¬ 
ted ASCII files, Apple’s DAL (Data Ac¬ 


tions. By the time you read this, there will 
be a Windows version of Atlas GIS, 

Alias GIS is a true GIS product in that it 
lets you build your own applications, maps, 
and databases. It gives you substantial con¬ 
trol over the format of your maps. Unlike 
most of the vertical-application mapping 
software, the emphasis of Allas GIS is on 
the map as output, not as an interface for 
querying databases. 


cess Language), or some other mainframe 
link) and geocode each data point as a 
pushpin. The basic GeoQuery package has 
the five-digit ZIP codes for all 50 states. 
Other coverage is available from the ven¬ 
dor. Using the pushpin metaphor makes it 
easy to balance sales territories, find cus¬ 
tomer sites, analyze market saturation, or 
generate reports on individual customers in 
a given area. 

GeoQuery’s other data-analysis modes 
are centered around shaded maps. Unlike 
the pushpin approach, the shaded map 
treats each data point as one of many and 
performs data collection based on a large 
group of customers. Using editorial-sur¬ 
vey information, a magazine could pro¬ 
duce a map showing the areas of the 
country with the most active OS/2 use, or 
a national moving company could find the 
ci ties that produce the most business. 

continued 
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Screen 3: GeoQuery 3.0 uses a standard Mac bit erf ace to access the package's 
search and display features. Although the toolbox has some unfamiliar icons, they 
are easy enough to use after a hit of practice. Curiously, GeoQuery doesn V have a 
real zoom feature—to zoom on a piece of a map, you have to delete the other regions 
first and then set the scale. 
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ArcView for Windows. 


Geographic User Interface: 

State-of-the-art human 
interface concepts bring 
advanced G1S functionality to 
your desktop in an intuitive, 
easy-to-learn environment. 


Database Queries: 

Create sophisticated query 
expressions instantly. Features 
from the database that meet the 
criteria are highlighted in the 
tabular view and map displays. 



ARC USA.AV 


ArcView: 1 


Net Migration 
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A True Network Product: 

Run ArcView on PCs, 
Macintoshes ®, UNIX ® 
workstations, and access and 
integrate databases across 
networks. 


Output Options: 

Save graphics and tabular 
listings to industry standard 
graphics files, or share data 
with other Windows-based 
applications. 


"ArcView for Windows provides a major breakthrough in the usability of GIS, making 
it easy and fun for users to visualize, analyze , and explore geographic information ." 
-Jack Dangermond, ESRI President 


ArcView for Windows is a powerful, 
new software tool that brings geographic 
information to your desktop. ArcView gives 
you the power to quickly visualize your 
data together with existing geographic da¬ 
tabases and explore it in a different way. 
The world's first geographic user interface 
to spatial data, ArcView gets you up and 
running quickly with its unique approach to 
visualizing geographic phenomena. 

ArcView is highly integrated with other 
Windows-based applications, creating a 
more comprehensive environment for analy¬ 
sis and desktop publishing, spreadsheet, 
database, word processing, publication 
graphics, and other Windows-based soft¬ 
ware applications to extend ArcView's 
power in the Windows environment. 


ArcView displays and querys ARC/INFO* 
databases, and displays a wide variety of im¬ 
age data. Thousands of cities, counties, states, 
national agencies, and private businesses main¬ 
tain large inventories of map and tabular data 
in Arc View-compatible formats. And with 
ESRI's ArcData* 1 Publishing Program, you 
have direct access to hundreds of off-the-shelf 
data products from the world's leading pro¬ 
viders of digital data. 

ArcView opens up the world of geographic 
information to everyone. Experience for your- 
sel f why ArcView is changing the way we look 
at the world. To order your copy of ArcView 
for Windows or for more information, call 
ESRI at (909) 793-2853 , ext 1375. 

ESRI 380 New York Street Redlands, CA 92373 


Exploring your world has never been easier. 


Copyright' 1992 Environmental Systems Research institute, tnc AH nghts reserved £SRt and AftCWfO are registered trademarks of Environmental System Research institute, tnc. A/cView and ate ESRI logo are trademarks of 
Environmental Systems Research Institute, tnc ArcOata is a sendee mark ol Environmental Systems Research Institute, tnc. Other cotnpaneta and products herein are trademarks ot their reapecbve oompaniea 
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GeoQuery is also System 7,0-savvy. 
Besides supporting Apple's DAL for data 
entry, it also supports Publish/Subscribe 
for sharing completed map images with 
other applications. For example, the news¬ 
letter you send out to your regional sales 
staff might have a map of the last month's 
activity, using Publish/Subscribe to link 
the map to your desktop publishing pack¬ 
age. if you have a spreadsheet or database 
application that can publish data, Geo- 
Query can subscribe to ii and, as the data 
changes, automatically update the docu¬ 
ment. Using both capabilities, you can 
establish a link from a remote mainframe 
database right through to the final news¬ 
letter layout; as the mainframe data 
changes, a few mouse-clicks will update 
the printed document with minimal in¬ 
tervention. 

If you need to incorporate a mapping 
capability into your custom application, 
GeoQuery supports Apple events for load¬ 
ing and manipulating map data from with¬ 
in other applications. The current release is 
supported by Acius’s 4th Dimension data¬ 
base package; the Apple event documen¬ 
tation is available from GeoQuery if you 
want to drive it from your company's cus¬ 
tom software. 

Simply being a Macintosh application 
suggests ease of use, and GeoQuery is con¬ 
sistent with other Mac applications. The 
toolbox has selection tools, a text tool, and 
drawing tools, as well as some map-spe¬ 
cific tools, such as query tools and special 
selection tools. An information tool lets 
you click on anything on the map and find 
out the name of a region, road, or land¬ 
mark. A snooper tool {a magnifying glass) 
lets you bring up the data record for any 
pushpin object on the map. The package 
was very easy to learn and use, 

GeoQuery has a couple of unusual fea¬ 
tures, You can zoom in and out of a map 
by setting the map scale, but you cannot 
zoom in close enough to exclude any vis¬ 
ible states (see screen 3). To zoom in on a 


GeoQuery Features 

* standard Mac interface 

* strong market-analysis and 
reporting focus 

* no programming language 

* System 7.0 support, including 
Publish/Subscribe 

* fully relational database analysis 

* Macintosh platform 

* price: $395 


particular area of the country, you have to 
delete the rest of the country from the map. 
That seems odd and a bit contrary to the 
standard Mac interface. We suspect that 
GeoQuery does this to speed up redrawing 
of the increased detail as you zoom in, but 


it's still disconcerting. It's also unfortu¬ 
nate that there's no macro language or 
other way of automating a mapping se¬ 
quence. As easy as GeoQuery is to use, 
some functions and tools will be unfamil¬ 
iar to a novice Mac user. 
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Maplnfo 2.0 
for Windows 

M aplnfo 2.0 for Windows from Map- 
Info Corp, is a map-drawing and 
map-querying package, although the com¬ 
pany is targeting it primarily as a query 
package for sales management. Like Geo¬ 
Query, Maplnfo attaches data records to 
map features and lets you query them 
through the user interface or access them 
through MapBasic, Maplnlb’s program¬ 
ming language. 

When most manufacturers port a prod¬ 
uct to several platforms, they try to keep 
the interface consistent across the different 
platforms. That approach is both good and 
bad: It makes it easier for users in a mixed- 
compulmg environment to switch between 
machines, but it makes it difficult for a 
user of a given platform to learn the pack¬ 
age. Maplnfo takes on the look and feel 
of a standard Windows application. 

You build a Maplnfo image as a series 
of layers. One layer might be state or coun¬ 
try outlines, the next layer could be lakes 
and rivers, and the next might be roads 
followed by cities. You can choose to dis¬ 
play or hide any layer at will, and you can 
edit data on any layer at any time. To 


Screen 4: Maplnfo 2,0 for Windows lets 
you merge multiple databases and maps 
together into one display t including 
multiple views of the same map. The Info 
toot (selected here) displays information 
on any map feature, and the Browser 
window displays the map's underlying 
data , Maplnfo has a full data-analysis 
capability that uses hath an interactive 
data-entry form and a programmable 
language interface (MapBasic). The 
inset shows a map of the US,, shaded 
to show the number of customers located 
in each state . The legend is auto¬ 
matically created to reflect the current 
shading. 
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Developers Say... 

"Hardlock is Networking! Now 
everyone on the Network can 
access my application without 
having the Hardlock on their 
PC. NET Hardlock's interface 
allows me to easily limit the 
number of simultaneous users 
without having to build this up 
myself. Since NET Hardlock 
contains an algorithmic 
response ASIC, I'm assured of 
the highest level of protection. 
And Glenco's software interface 
choices couldn't have been 
easier to use!" 


Accountants Say.,. 

"NET Hardlock is a welcome 
addition to the Hardlock family 
of revenue protection products. 
Now limiting and expanding the 
simultaneous user portion of the 
license agreement is the easy 
part! Our costs are lowered and 
the end user benefits - it's a 
perfect solution!" 


End Users Say... 

"NET Hardlock is the easiest 
protection system I've ever 
used! Once the NET Hardlock 
is plugged in, I don't even know 
it's there. Now the application 
can find the NET Hardlock 
regardless of which PC I'm 
using. We can easily add more 
users to the license without 
shipping Hardlocks back and 
forth. Just knowing the software 
developer is paid for their efforts 
makes me feel confident that the 
next upgrade is coming and my 
investment is secure!" 



m SiHWi 

? t uxt it it iS/u. _ 


Other products in the Hardlock Family: 

Hardlock & Hardlock with Memory (Single User) 
Hardlock DES (Data Security) 

Hardlock SE (Workstations) 

Call for your 30-Day No Risk Evaluation Kit! 


Supporting Windows, DOS, OS/2, Unix 
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270 Lexington Drive Buffalo Grove, Illinois 60089-6930 
708/808-0300 Fax: 708/808-0313 




















For a distributor in Europe contact Fast Electronic GmbH, Tel: 49-89-539-800-20 Fax: 49-89-539-800-40 
In Korea contact Finecom, Tel: 82-2-690-5811 Fax: 82-2-605-5729 In Brazil contact HT-MACH, Tel: 21-257-0314 Fax: 21-235-6808 
In Chile contact Datasoft S.A., Tel: 562-246-7443 Fax: 562-208-0591 In Peru contact V.C.H.I., Tel: 51-14-440537 Fax: 51-14-475984 
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Maplnfo Features 

* standard Windows interface 

* full-featured map drawing and a 
query application programming 
language (MapBasic) 

* screen, printer/plotter, and 
Windows-device support 

* point-and-click and SQL database 
query 

* fully relational database analysis 

* MS-DOS, Windows, and 
Macintosh platforms 

■ price: $995 ($795 for MapBasic) 


access data beneath the layers, Maplnfo 
offers a rich set of selection tools and ac¬ 
cess methods (see screen 4). For example, 
you can select a point on the map and then 
select any city within 500 miles of that 
point that hits a population of over 100,000, 
or you can show all petroleum storage sites 
that sit within a half mile of a watershed 
area. 

If you don't like any of the existing 
maps, Maplnfo lets you digitize your own 
maps or import maps in other formats. Spe¬ 
cific data for cities and other map features 
can come in from formatted ASCII-, 
dBase-, Lotus 1-2-3-, and Microsoft Ex- 
ceMormatted files. The first step is defin¬ 
ing the correlation between the incoming 
data and your map's field layout. As the 
data is drawn into the map database, 
geocodes are assigned to each element of 
data, and the data becomes associated with 
a location on the map. 

During the geocoding process, Map- 
Info compares the incoming data to known 
features that already have map coordinates 
assigned to them. In most cases, postal 
codes will provide a good match; street 
addresses can provide an even closer match 
if the information is available. If Maplnfo 
can't find an exact match during the pro¬ 
cess, it stops and displays the data and lets 
you manually assign geocodes. That pro¬ 
cess can be tedious for large databases, so 
you also have the option of ignoring any 
uncodable data and assigning geocodes to 
it later with a different database. 

Analyzing map data is Maplnfo's forte. 
Each map layer has its own database, and 
all the analytical functions are relational; 
therefore, you can analyze data on any one 
layer as a function of the data on another 
layer. For example, if your company is a 
wholesale manufacturer of recycled con¬ 
tainers, you might want to see which cities 
in a given area need more resellers. You 


would probably put the cities on one layer 
and your existing reseller base on another. 
By relating the two layers, you could high¬ 
light those cities where Lhe resellers' in¬ 
ventory is insufficient to cover the popu¬ 
lation in those cities. 

Maplnfo handles dozens of projection 
types and has a primitive page-layout ca¬ 
pability for combining multiple maps onto 


a single printed page, a sophisticated SQL 
implementation (for complex queries), and 
MapBasic, a full programming language 
for creating turnkey applications. Com¬ 
pared to the other packages we reviewed, 
Maplnfo for Windows is full-featured, fast, 
and easy to use. While we can’t know if 
Maplnfo will solve your mapping prob¬ 
lem, it's hard to imagine one it can’t handle. 
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Screen 5: Tactician 2.0 rims on the Macintosh and under Windows, hut it doesn't 
look or behave like your typical Macintosh or Windows program , because it 
migrated from die DEC VAX! VMS world. 


Tactician 2.0 

■ f the data you warn to display resides 
I on several different hosts within differ¬ 
ent database systems, then you should look 
at Tactics International’s Tactician 2.0. 
Tactician runs on the Macintosh mid under 
Windows. ( The Macintosh version has 
more functionality; therefore, wc evaluat¬ 
ed Tactician on a Mac Quadra 950.) But it 
doesn’t quite look or behave like your typ¬ 
ical Macintosh or Windows program, be¬ 
cause it migrated from the DEC VAX/ 
VMS world (see screen 5). 

Even though the focus of Tactician ls 
on market analysis, you can use it for other 
projects. It doesn't qualify as a full-blown 
GTS {you must get your geographic infor¬ 
mation from some other system—Auto¬ 
CAD or a G1S program), but it has more 
data-analysis and display options than 
some G1S programs. If you plan to use 
Tactician for general-purpose mapping, 
there are .several missing elements; for ex¬ 


ample, there is no provision for creating 
buffer zones (although Tactician lets you 
create a similar feature using a territory), 
and the map-format generation is not as 
flexible and full-featured as that of most of 
the other products we reviewed. 

The emphasis of Tactician is on the data. 
The map is a consequence of the data. 
This isn’t to say that the mapping capa¬ 
bilities of Tactician are Lacking; in fact, 
them are more ways to map data with Tac¬ 
tician than with any other package that we 
looked at. Not only can you generate the¬ 
matic maps using color and dot density, 
but you can also call out data using sever¬ 
al different types of charts that are dis¬ 
played right on the map. By putting the 
emphasis on the data underlaying the map. 
Tactician ends up displaying more data 
windows than windows with maps. 

Most of the data windows look like 
spreadsheets, but they are actually table- 
formatted representations of the data Tac¬ 
tician is looking at. You still need to import 
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base map and data sampler from our 
comprehensive library 
containing over 75 
gigabytes of 
geographic 
files, business 
statistics and 
demographic 
data. 


Atlas Software comes in a variety of 
“flavors" to suit your specific needs and 
supports MS DOS* MS Windows* and 
Macintosh operating systems. 


So if you Ye ready to add a dynamic new 
dimension to the way you use informa¬ 
tion, like 25,000 other Strategic Mapping 
customers, call us for a free Desktop 
Mapping Guidebook and demo disk. WeYl 
be happy to map out a plan lor you. 


Phone: (408) 970-9600 
FAX: (408) 970-9999 


lost business and government pro¬ 
fessionals view and analyrre data with 
spreadsheets, databases and occasionally 
in business graphics packages. While 
these types ol software work well when 
displaying statistical data, 
they are blind to impor¬ 
tant geographical 
information — 
such as market 
potential by sales 
territory, distri¬ 
bution coverage 
by product, or 
customer loca¬ 
tions by ZIP code 
or street address. 


And when we say important, we mean 
mission critical. For example. Atlas 
Software can help business professionals 
answer “what il ” and “show me where 1 ' 
questions for optimizing sales territo¬ 
ries, targeting customers, and select- 
ing ideal site locations. Government 
professionals can use Atlas Software 
for every tiling from political redis¬ 
tricting to land use planning 
and public safety analysis. 
Without Atlas Software 
decision makers often 
overlook important geo¬ 
graphic information and 
resources inef¬ 
fectively. 


Adas Software™ is changing that. By Unk¬ 
ing data From spreadsheets, databases 
and even other applications - on your 
PC or Macintosh* you can now add 
the important geographical dimension to 
your information system. 


Adas Software programs come equipped 
with built-in data management capabili¬ 
ties, map file importing and a generous 


Site Evaluation - Supr&rrve Burger Franchise 
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Dollars Spent Dining 
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Circle 166 on Inquiry Card, 



































DESKTOP MAPPING SOFTWARE 



Tactician Features 

* menu-driven 

* strong market-analysis and 
reporting focus 

* fast access to data 

* flexible filtering for external data 
querying and importing 

* spreadsheet-oriented 

* Macintosh and Windows 
platforms 

* price: $2495 


the data from other systems. You can click 
on samples of your data to specify what 
goes where. Unfortunately, you must do 
this for all external data. There is no built- 
in way to get this information out. But 
once you have determined how to do it, 
you can automate the information using 
Tacti ci an' s sc ri pt i n g language. 

Unfortunately, Tactician suffers from 
many of the user-interface problems typi¬ 
cal of an application brought to the Mac¬ 
intosh from a miniframe or mainframe en¬ 
vironment. For example, the typical 
Macintosh user is not accustomed to listing 
all the files that are associated with a pro¬ 
ject and having to reopen them, one by 
one, until the full set of necessary files is 


available on the desktop. 

There are other problems: The icons on 
the map window don’t have the same look 
and feel as other Macintosh programs, 
there are too many layers to each of the 
operations, and, worst of all, the code is 
not foolproof—a novice user will crash 
the operating system by trying to do oper¬ 
ations that are not appropriate. 

The Macintosh is known for the intu¬ 
itive and consistent interface of the appli¬ 
cations on it. Tactician is far from being in¬ 
tuitive. Even though Tactician excels in 
data manipulation and retrieval, it is a com¬ 
plex program that is beyond the capabili¬ 
ties of a nontechnical person. Nonethe¬ 
less, the package can be of great value to 
those who will take the time to climb Lhe 
learning curve. Its most impressive fea¬ 
ture is speed. It is far faster at data retrieval 
and recompilation than any of the other 
products. 

Mapping Your Options 

Each of the five mapping-software prod¬ 
ucts reviewed here has unique strengths 
and weaknesses. You will need to match 
your needs to lhe attributes of lhe soft¬ 
ware. For example, if you are dealing with 
vast amounts of data from a database and 
the speed of data access is the most im¬ 
portant criterion, then Tactician shines 
above all the rest. But don't pick Tacti¬ 
cian if you are looking for a complete GIS 
for your research project; it is designed 


for marketing analysis and reporting only. 

Arc/Info is complete and extensible, 
but you shouldn’t pick it if you want to 
get your data up and running as soon as 
possible. It is the most difficult package 
to install, configure, and learn. 

The easiest package to learn is also the 
most feature-limited one: GeoQuery. It is 
best implemented on the Macintosh, since 
it uses many of the capabilities that are 
specific to the Macintosh. However, it 
lacks a programming language and is not 
designed for repetitive tasks. 

The most balanced mapping-software 
packages are Atlas GIS and Maplnfo. 
BoLh are designed for creating maps, as 
well as querying them. Even though they 
are complex, the average technical user 
can get a good grasp of their design and 
functionality in a week or less. The dis¬ 
criminating factor is one of focus. If you 
need to produce your own maps. Atlas 
GIS is your best choice. But for managing, 
analyzing, and visually displaying your 
data, Maplnfo is the best product. Take 
your pick. ■ 


Ben Smith and Howard Eglow stein are 
testing editors for the BYTE Lab . Ben is 
the author of UNIX Step-by-Step (Howard 
W. Sams w 1990); you can contact him on 
BIX as L 'hen smith " and on the Internet at 
ben @bytepb.byte.com. Howard holds cm 
SJi. from MIT. You can contact him on 
BIX as “heglowstein. ” 


COMPANY INFORMATION 


Environmental Systems 
Research Institute, Inc, 

(Arc/tnfo 3.4D) 

380 New York Si. 

Redlands, CA 92373 
(714) 793-2853 
fax: (714) 793-5953 

Circle 976 on Inquiry Card. 

GeoQuery Corp, 

(GeoQuery 3.0) 

475 Alexis R. Shuman Blvd., 

Suite 385E 

Naperville, IL 60563 

(800) 541-0181 

(708) 357-0535 

fax: (708)717-4254 

Circle 977 on Inquiry Cord. 

Maplnfo Corp. 

(Maplnfo 2.0 for Windows) 

200 Broadway 

Troy. NY 12180 

(518) 274-6000 

fax: (518) 274-6066 

Circle 978 on Inquiry Card. 


Strategic Mapping, Inc. 

(Atlas GIS 2.0) 

3135 KiferRd, 

Santa Clara, CA 9505 I 
(408) 970-9600 
fax: (408) 970-9999 
Circle 979 on Inquiry Card. 

Tactics International, Ltd, 
(Tactician 2.0) 

16 Haverhill SL 

Andover, MA 01810 

(800)927-7666 

(508)475-4475 

Tax: (508) 475-2136 

Circle 980 on Inquiry Card. 

OTHER COMPANIES MENTIONED 

Aeiu.s 

(4th Dimension) 

10351 BubbRd. 

Cupertino, CA 95014 
(408) 252-4444 
fax: (408) 252-0831 
Circle 981 an Inquiry Card. 


Automap, Inc. 

(Automap—The Intelligent 
Road Allas) 

9830 South 51st Si. 

Building A-131 
Phoenix. AZ 85044 
(800) 545-6626 
(602) 893-2400 
fax: (602) 893-2042 
Circle 982 an Inquiry Card. 

DeLarme Mapping 

(Street Allas USA) 

P.O, Box 29K 
Lower Main Si. 

Freeport, ME 04032 

(800)227-1656 

(207)865-1234 

lax: (207) 865-9628 

Circle 983 on Inquiry Card. 

Maptech 
(Tru-Chart 2.11) 

225 Sperry Avc., Suite 1000 
Ventura, CA 93003 
(805) 654-8006 
fax:(805)654-8147 
Circle 984 on Inquiry Card. 


Softkey Software Products 
Florida, flic. 

(Keymap 2.02) 

4800 North Federal Hwy, 
Third Floor, Suite 300D 
Boca Raton, FL 33431 
(407) 367-0005 
fax: (407)367-1611 
Circle 965 on Inquiry Card. 

Sum mu graphics Corp, 
(SummaSkeleh II Plus) 

60 Sitvermtae Rd, 

Seymour, CT 06483 
(800) 729-7866 
(203)881-5400 
fax: (203) 881-5367 

Circle 986 on Inquiry Card. 

TTG, Inc. 

(StarManager) 

10 Stale St. 

Woburn, MA 01801 
(617) 932-6500 
fax: (617) 932-6238 
Circle 987 on Inquiry Card. 
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p Kingston 

nl SS TECHNOLOGYCORPORATION 

The Inside Name in Upgrades 

17600 Newbope Street, Fountain Valley. California 92 708 (714) 435-2600 Fax (714) 435-2699 


At $149, any budget can afford ViewRx, the 
Windows Business Applications Accelerator, 

Kingston knows that staring 
at an hourglass isn't the best 
use of your time. We know 
that people who run Windows 


spreadsheets 
and word 

processors don't like to wait 
for text scrolls t reformats , 
cuts and pastes. We know 
that your time is valuable. 

But we also know that 
budgets are tight, and when 
faced with the choice of just 
muddling along with slow 
business applications or spending hundreds of 
dollars on a Windows accelerator t you may reluctantly 
choose fo just muddle along. 

The affordable Windows Accelerator, 

That’s why we created ViewRx, the cure for slow 

running Windows business 
applications. Windows 


spreadsheet tests show that ViewRx makes your 
applications run three times faster. 

ViewRx is based on the Weitek 5186 chip that has 


Kingston Reliability, 


Windows BitBLT and line draw functions built in. 
That means that these often used Windows functions 
are handled by ViewRx, not 
by the CPU. And that me a ns 
bet ter perform an ce fo r yo u. 
ViewRx supports up to 1024 
x 768 screen resolution to fit 
even the largest spreadsheets 
on the screen. For the least 
possible screen flicker , 
ViewRx offers a 72Hz refresh 
rate and supports non¬ 
interlaced mode. ViewRx 
comes complete with trouble 
free drivers for Windows 31 
and popular CAD packages , 


Every ViewRx is thoroughly tested and warranted 


for five years. You can always 
count on Kingston's free tech¬ 
nical support if you have even 


the slightest problem. For more information on the 
remedy for slow Windows or a reseller near you, 
call Kingston at (800) 835-6575. 

Identical Excel spreadsheet tested m 38&HX-2Q PC mtb ET-4000 VGA and VieurUx cards. All 
Trademarks and Registered Trademarks are of their respective holders Kingston and Kingston 
Technology are Registered Trademarks of Kingston Technology Corporation , 


Circle 117 on Inquiry Cord (RESELLERS: 118). 






















byte REVIEWS 


HARDWARE 


Making Windows Rock and Roll 


RICK GREHAN 



I f you’re running Windows, your PC’s 
central processor is working over¬ 
time. It has to take all those window 
frames and dialog boxes and put them 
on the screen. Quickly. Meanwhile, 
the rccalc or redraw command you sent it 
has to sit in the pipeline while the CPU 
does its Windows-related chores. Every¬ 
thing slows down, and you spend valuable 
time waiting for your screen to refresh. 

The solution: Pass those Windows 
chores off to a Windows accelerator board. 
All a Windows accelerator does is graph¬ 
ics; it takes the graphics load off the host 
CPU, which is then free to work on the 
computing task at hand. 

Windows is rife with repeated graphical 
elements and operations. Just look at your 
typical Windows display and see how 
many rectangles there are: window frames, 
title bars, dialog boxes, tool palettes, scroll 
bars, check boxes, and on and on. Chances 
are that a single Windows low-level rou¬ 
tine drew all those rectangles. If you want 
to speed up a piece of software, then opti¬ 
mize those operations that the software 
performs most frequently. 

Hardware designers have taken those 
operations and moved them into silicon. 
The results are chips like the S3 86C911 
and 86C801. the Weitek W5186, the West¬ 
ern Digital WD90C31, and the Texas In¬ 
struments 34020. A graphics board con¬ 
taining one of these chips looks like a 
standard VGA card when you boot your 
system up. But with the right display driver 
(i.e., software that knows there’s a graph¬ 
ics accelerator hiding on that card), graph¬ 
ics operations that used to require the host 
CPU’s total involvement now become a 
handful of instructions that amount to no 
more than storing a few parameters in 
some on-chip registers. 

In this review, I look at 16 PC boards 
that speed up Windows. Some are fixed- 
function accelerators; they take over com¬ 
mon Windows operations from the CPU. 
Others are built around a programmable 
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processor, TI’s 34020; they rev up appli¬ 
cations, such as CAD programs, written 
to take advantage of them. Windows ac¬ 
celerators now range in price from less 
than $200 to more than $2000. While the 
high-price boards have definite advan¬ 
tages, such as rapid drawing of ellipses, 
you don't have to spend a fortune to sig¬ 
nificantly boost the speed of Windows. 

What They Do 

No matter what chip they’re based on, 
Windows accelerators typically boost a 
few fundamental operations: 

• Line drawing. Next to text, lines are prob¬ 
ably the graphics elements that most fre¬ 
quently appear on a screen. All those rect¬ 
angles on your Windows screen require 
horizontal and vertical lines. Because rect¬ 
angles appear so frequently, and because of 
the simplicity of an algorithm to draw one, 
some accelerators include special routines 
just to draw rectangles. 

• BitBlts. In its simplest form, this is the act 
of copying a rectangle of the display— 
pixel by pixel—from one location on the 
screen to another (or from some location in 
nonvidco memory to the screen). When 
you grab a window’s title bar and drag 
that window to another spot on-screen, the 
system moves that window’s display con¬ 
tents with a BitBlt operation. 

• Rectangle Jills. Whenever you open a 
window in Windows, the system has to 
draw a rectangle and fill it with some spec¬ 
ified background color. Some accelerators 
can do the filling for the host CPU; all the 
driver need do is specify the rectangle’s 
location, size, and fill color—the acceler¬ 
ator does the rest. 

Many Modes and Drivers 

The most striking feature of all these cards 
(beyond their graphics prowess) is the 
number of display modes they support. 
They are all at least compatible with VGA, 
which makes them backward-compatible 


with the IBM PC MDA, CGA, and EGA 
modes; most can also mimic a Hercules 
HGC adapter. The boards all support a big 
array of graphics modes; see the features 
table on page 204 for more information. 

Except for the ViewRx from Kingston 
Technology, every board reviewed here 
supports at least 256 simultaneous colors in 
resolutions of 640 by 480,800 by 600, and 
1024 by 768 pixels. The ViewRx can de¬ 
liver 256 colors only in 640- by 480-pixel 
mode —it supports 16 colors in the other 
modes. This is because the ViewRx comes 
with only 512 KB of on-board RAM. The 
Weitek W5186 graphics accelerator used 
by the ViewRx is capable of 65,536 colors 
in 640 by 480 and 800 by 600 modes, and 
256 colors in 1024 by 768 mode, but it re¬ 
quires 1 MB of video-board RAM to pro¬ 
duce the additional colors. 

Although I focus on the cards as accel¬ 
erators of Windows 3.1, all the boards I 
cover are supplied with drivers for specif¬ 
ic applications. The most popular drivers 
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ACTION SUMMARY 


I WHAT WINDOWS ACCELERATORS 
ARE 

Graphics cards that speed up 
graphical operations. 

I LIKES 

Eliminate time wasted waiting 
for windows to redraw; 
lots of drivers; easy to set up. 

i DISLIKES 

The 34020-based boards are 
not worth the price for general- 
purpose Windows operations. 

\ RECOMMENDATIONS 
For all-around Windows 
performance, the Actix Systems 
GraphicsEngine 32 is the best of 
the bunch. If you're looking for a 
big boost in speed without 
spending more than $300, the 
top choice is National Design's 
Volante Warp 10. if speeding up 
your drawing and design work is 
more important than speeding up 
regular Windows operations, a 
board based on Tl's 34020 
processor, like Truevision's 1024- 
32 or Omnicomp's The Texan, is 
worth the higher cost 


Video for Windows (formerly AVI) 
“movies" in windows of up to 1024 by 
768 pixels and at speeds of 30 frames per 
second. Besides being a Windows accel¬ 
erator, the $799 Graphics Ultra Pro is a 
cost-effective means of playing full-mo¬ 
tion video. 

The WinSprint includes a handy Win¬ 
dows application, called Command Center, 
that lets you access menu-bar commands 
from a small pop-up window that you ac¬ 
tivate by clicking the right mouse button. 
So, for example, if you're inside your word 
processor and want lo save a file, instead of 
having to move the mouse up to the top 
of the screen and pulling down a menu, 
you just click the right mouse button. The 
pop-up appears under your pointer. (You 
can tailor the pop-up for your favorite ap¬ 
plications.) 

Testing with New Benchmarks 

I tested the accelerator cards using a mod¬ 
ified version of BYTE's low-level Win¬ 
dows benchmarks. Specifically, the un¬ 
modified benchmarks time themselves 
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are for DOS versions of AutoCAD, Lotus 
I -2-3, Microsoft Word, and WordPerfect. 
See the table for which drivers are includ¬ 
ed. Board suppliers are adding new drivers 
all the time, so it's likely that the driver 
list provided by a particular board will be 
different by the lime you read this. 

Two of the 34020-based boards—The 
Texan, from Omnicomp Graphics, and 
WinSprint, from Artist Graphics—also 
support TIG A (Texas Instruments Graph¬ 
ics Architecture). From the user stand¬ 
point, TIG A is a collection of graphics 
routines. TlGA-compatiblc applications 
can communicate with graphics boards 
based on TFs 340x0 chips. A TIGA board 
has to support a minimal set of graphics 
operations. (For a more thorough discus¬ 
sion of TIGA, see “The Brains Behind the 
Graphics," November 1989 BYTE.) 

Some Unique Traits 

Although the boards are similar in func¬ 
tion, some of them have interesting side¬ 


lines. The Truevision 1024-32, for exam¬ 
ple, features pan and zoom. Press the Alt- 
+ key combination and the screen is mag¬ 
nified two times; press it again and the 
screen is magnified four times. You don't 
have to be in any particular application to 
use this magnifier, which would be espe¬ 
cially useful inside drawing software or 
helpful to people with poor vision who 
have to read small text. 

Orchid Technology's Fahrenheit VA 
has two extra connectors on the back: one 
for a microphone, the other for an external 
speaker. The board supports a Voice Notes 
utility. Plug a microphone and speaker (or 
use the PC's internal speaker) into the 
Fahrenheit and you’re ready to attach a 
voice note (an audible sticky note) to any 
application that supports OLE. 

ATI Technologies' Graphics Ultra Pro, 
based on the company's own Mach 32 
graphics controller, distinguishes itself 
with a multimedia hook: The video-RAM- 
based board can play back Microsoft 










MAKING WINDOWS ROCK AND ROLL 


PERFORMANCE AND FEATURES OF WINDOWS ACCELERATORS 


We used the new BYTE Windows benchmarks to measure how fast each board is in three categories. If your work involves 
applications such as CAD and illustration, results in the basic-graphics category are most important; these tests time the 
drawing of ellipses, lines, rectangles, and polygons. If you 're more interested in speeding up general Windows operations ; 
the speeds of Bit Bits anti text display are most relevant . The numbers represent how many times the board performed a 
particular operation in l second. The results were normalized against a standard VGA card (Orchid's Pro Designer II). 
Performance leaders are in red , 



Basic- 

graphics 

index 

BitBIt 

index 

Text 

index 

Chip type 

Maximum 

RAM 

Maximum 

refresh 

Actix Systems GraphiesEngine 

4.60 

11,32 

2,33 

86C924 

1 MB 

72 Hz 

Actix Systems GraphiesEngine 32 

4.93 

20.51 

3.18' 

86C801 

2 MB 

72 Hz 

Artist Graphics WinSprmt 

6.30 

2.60 

1.08 

34020 

20 MB' 

75 Hz 

AT! Technologies Graphics Ultra Pro 

4,50 

19,36 

2.88 

Proprietary 

2 MB 

76 Hz 

Cardinal Technologies VGA900 

4,53 

10,96 

2,29 

86C911 

1 MB 

72 Hz 

Celerite Graphics Galaxy 2000 

1,82 

5.51 

1.14 

Primus P2000A 

2 MB 

72 Hz 

DFI VG-8000W 

1,88 

7.93 

1,14 

WD90C31 

1 MB 

72 Hz 

Diamond Computer Systems SpeedStar 24X 3.21 

9.84 

1.37 

WD90C31 

1MB 

72 Hz 

Kingston Technology ViewRx 

1.27 

5,61 

1.52 

W5186 

512 KB 

72 Hz 

National Design Volante Warp 10 

4,90 

12.60 

2.53 

SBC801 

1 MB 

70 Hz 

Omnicomp Graphics The Texan 

5.85 

10.00 

1.64 

34020 

10 MB 

72 Hz 

Orchid Technology Fahrenheit VA 

4.75 

15.78 

2.81 

86C8Q1 

1 MB 

72 Hz 

Sigma Designs Legend GX 

4.11 

10.95 

2.26 

86C924 

1 MB 

76 Hz 

Truevision 1024-32 

3.54 

2.58 

1.91 

34020 

20 MB' 

120 Hz 

Video Seven WIN.VGA 

1,69 

3.23 

0.98 

HT216/F 

1 MB 

76 Hz 

Western Digital Paradise 

1.86 

6.66 

1 IB 

WD90C31 

1 MB 

72 Hz 

NOTES 

<3 MB of video FI AM plus 17 MB of DRAM. 

OTHER DRIVERS 

A = AutoCAOMDI 

G = GEM 

E = 

Lotus 1-2 3 G = 

T1GA 

! = WordPerfect 

’ 2 MB of VRAM plus 8 MB of DRAM 

B = Cadvance 

0 = Generic CADD 

F = 1 

Microsoft Word N = 

Ventura Publisher 



Chips That Accelerate 


S3 86C9I1 

S3*s 86C9II GUI accelerator, used in 
the Cardinal VGA9(X), enhances graph¬ 
ics performance by executing a number 
of primitive graphics operations in 
hardware- S3 has aimed the 86C9I 1 
straighi at windowing environments 
such as Microsoft Windows, OS/2 Pre¬ 
sentation Manager, and even the X 
Window System. You can see this if 
you examine the graphics primitives 
that the 86C9I1 supports in hardware. 
These include line drawing, Bit Bits, 
rectangle fills, hardware dipping, and 
hardware cursor, 

A software driver running on the 
host ‘'talks 14 to the 86C911 by loading 
specified registers on the chip with 
command parameters and then storing 
a command in the chip’s command reg¬ 
ister. These commands and command 


parameters are actually placed into an 
eight-command-deep FIFO (Rrsl- 
in/first-qut) queue, which serves as 
a buffer between the host and the 
86C9I 1. Consequently, the 86C9I I 
can be processing one command while 
the host is busy sending it another. 

S3 86C924 

The 86C924 (used by the Actix Sys¬ 
tems GraphiesEngine and Sigma De¬ 
signs Legend GX) is basically an 
86C911 with minor enhancements and 
corrections. Apparently, there is a bug 
in the hardware dipping that the 
86C911 performs in modes that sup¬ 
port 1280 pixels across the screen. This 
means that drivers have to handle clip¬ 
ping in software for 1280- by 960-pi x- 
cl modes when run on the 86C911. The 
86C924 hardware fixes this problem. 


S3 86C801 

S3’s 86C801 can handle up to 16 mil¬ 
lion colors in its 640- by 480-pixel 
mode. Where the 86C911 allows only 
up lo 1 6 colors in 1280 by 1024 mode, 
lhc86C801 can deliver 256. 

For added performance, the 86C80! 
contains a read-ahead cache, so when 
the host CPU requests data directly 
from video memory, the 86C80I can 
actually prefetch additional bytes in 
anticipation of upcoming requests. 

The 86C80rs outstanding perfor¬ 
mance can be easily seen in Actix*s 
GraphiesEngine 32 and National 
Design’s Warp 10, Not only did the 
GraphiesEngine 32 turn in first-place 
individual scores for rectangle draw¬ 
ing and BitBll operations, it also placed 
first in the aggregate text-output index. 
The Warp 10—though not placing 
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internally—timing consists of a “software 
stopwatch” turned on and off before and 
after the Windows GDI (Graphical De¬ 
vice Interface) routine under test. Ordi¬ 
narily , this would be fine, since the stop¬ 
watch would time how long it took the 
host CPU to carry out die graphics opera¬ 
tions. With an accelerator in place, how¬ 
ever, such a scheme would time only how 


Other drivers 



Color modes* 



Price 

long it took the host to pass the request to 
the graphics coprocessor. (As an example, 
the 86C911 has an eight-entry command 
queue; it can be carrying out one graph¬ 
ics command while the host CPU is si¬ 
multaneously loading the next command.) 

I therefore modified the benchmarks to 
display a white rectangle at the bottom of 
the screen while a particular test was under 
way. The rectangle would tum black when 
the test was completed. Thumper, the 
BYTE l^ib’s automated testing device {see 
Reviewer's Notebook on page 246), was 

640 

>480 

800 
x 600 

1024 
x 768 

1024 
x 1024 

1280 
x 960 

1280 
x 1024 
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$299 
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$199 with 1 MB 
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■ 




$1995 

A,C,E,F,H,I 

■ 

■ 

a 



Q 

$799 

A.E.F.I 

H gg v? 

S. 

a 


□ ■ 

□ 

$349 with 1 MB 

A.C.E.F.H.I 

Q 

a 

a 
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Q 

$139 

A,B.D,E,F,I 

H 
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□ 

□ 

SI 79 

A B D,E P F t l 

■ 

H 

□ 

□ 

□ 

□ 

$249 

A t E,F,H t l 

□ 

□ 

□ 




$149 

watching the screen. One of Thumper’s 

A 1 B T C J D,E t F ) H r l 

■ 

a 

a 



□ 

$299 

light sensors was placed near the screen 

A,G 

LJ 

□ 

S 




$1450 

over that rectangle, and Thumper simply 

A.BpCAE.FHJ 

■ 

□ 

□ 


□ 

□ 

$299 with 1 MB 

timed how long the light sensor saw w r hite. 

A.C.E.F.H.l 

a 

a 

|Q | 


□ 

□ 

" $329 

In this way, I could time how long it actu¬ 

ApE,H,i 

■ 

■ 

■ 




$2295 

ally took graphics commands to be pro¬ 

ApBpCAEpRH.I 

□ 

□ 

cs 




$129 

cessed. 

Each accelerator card was plugged into 
a Tangent Model 433i, a 33-MHz 486 PC 

ApB.D.EpF 1 

H 

a 

□ 


□ 

□ 

$249 

COLOR MODES 








(with 7 MB of RAM and a 100-MB hard 

□ 16 cedora 


m 32,000 colors 

■ 16 million colors 


drive), connected to a Nanao FlexScan 

□ 256 colors 


9 6S,S3G colors 

' Blank spaces mean color modes not supported- 



fust—turned in scores that consistently 
put it in the top four. 

Weitek W5186 

The Weitek W5186 Windows accelera¬ 
tor, found on the Kingston ViewRx, fo¬ 
cuses solely on boosting line drawing 
and BilBll operations. (Weitek says 50 
percent to 85 percent of the overhead in 
a typical unaccelerated Windows sys¬ 
tem is consumed in line-drawing and 
BkBlt operations.) 

The host communicates with the 
W5186 in a style reminiscent of SCSI 
transfers. Specifically, the host processor 
initiates an operation on the W5186 by 
sending a 16-byte command packet to 
the graphics processor. Since the W5186 
supports a 4-KB command queue, up to 
256 commands can be queued up at one 
lime (i.e,, as long as there’s room in the 
queue for a command, the host doesn't 
have to wait for the graphics coprocessor 
to finish one command before sending 
the next). 


Primus P2000A 

The Primus P2000A chip, used on the 
Cel elite Galaxy 2000 board, was de¬ 
signed by Primus Technology. The 
P2000A is a graphics engine plus mem¬ 
ory-control circuitry, host interface, 
video FIFO, and font-control circuitry 
on one chip. This hardware boosts such 
Windows activities as rectangle filling, 
screen-to-screen BitBIt operations, line 
drawing, and displaying of bit-mapped 
fonts. 

Western Digital WD90C31 

Western Digital's WD90C31 rides in 
the Paradise board. This graphics accel¬ 
erator includes a hardware cursor and 
hardware BitB It operations. Like other 
accelerators, it is VGA-, EGA-, CGA-, 
MDA-, and Hercules-compatible, The 
WD9QC31 T s BitBlt hardware can speed 
the filling of rectangles. And, like the 
Primus P2000, the chip does color ex- 
pansion, a means of accelerating the dis¬ 
play of bit-mapped fonts. 


TT 34020 

Texas Instruments' 34020 is the off¬ 
spring of the 34010* the original silicon 
heart of the TIGA (Texas Instruments 
Graphics Architecture) interface; it’s 
faster than the 34010 and has a 512-byte 
instruction cache (compared to its pre¬ 
decessor’s 256-byte cache). 

Inside the 34020 you'll find a host 
bus interface and registers, circuitry to 
support local memory, and 31 32-bit reg¬ 
isters. Most of the 34020's general-pur¬ 
pose instructions execute in a single cy¬ 
cle, although the 34020 also supports 
multicycle graphics instructions, (For 
example, the FILL instruction fills a 2-D 
pixel array with a color specified by one 
of the 34020's color registers.) 

Some of the fastest benchmark limes 
came from a 34020-based board. Take 
ellipse drawing, for example: The Texan 
whipped out ellipses more than 17 times 
faster than an unaccelerated board. Most 
accelerators were lucky to get them out 
1.5 times faster. 
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MAKING WINDOWS ROCK AND ROLL 


T660i multisync monitor. 1 ran only the 
graphics and text portion of BYTE's low* 
level Windows benchmarks, dividing the 
results into three groups: basic graphics 
(which includes drawing lines, rectangles, 
polygons, and ellipses), BitBlts, and text 
display. I loaded each card’s driver and 
set the resolution to 1024 by 768 pixels 
and 256 colors where possible. The test 
results were normalized against an Orchid 
ProDesigner II VGA cartj, used in the 
same Tangent computer. To see how each 
card did in terms of speed, see the table. 

1 couldn't run some of the cards in the 
chosen color mode. As mentioned, the 
Kingston ViewRx allowed only 16 colors 
at 1024- by 768-pixei resolution. On the 
other hand* the 34020-based Truevision 
1024-32 and Win Sprint handled 16 mil¬ 
lion colors regardless of the pixel dimen¬ 
sions. You should keep these facts in mind 
as you examine the results—particularly 
for the Truevision and the WinSprint; these 
cards are moving 32 bits around for each 
pixel* whereas the others are moving just 8 
bits per pixel. 

Pick of the Puck 

Omnicomp's The Texan and Artist Graph* 
ies' WinSprint scored in first and second 


place, respectively, under the basic-graph¬ 
ics category. They owe their high marks to 
the rapid ellipse-drawing capability of their 
34020s. 

However, unless your application 
specifically demands lots of circles, el¬ 
lipses, or elliptical arcs, it's likely lhat 
you'll see no real benefit from high-speed 
ellipses. If s more likely lhat a typical Win¬ 
dows application will draw r heavily on the 
accelerator's rectangle drawing and Bit- 
Bit operations. Consequently, I'd pick the 
GraphicsEngine 32 from Actix Systems 
as the best of the bunch for all-around Win¬ 
dows performance. If you were to drop 
The Texan's and WinSprint’s ellipse-draw¬ 
ing scores out of the equations, the Graph¬ 
icsEngine 32 would have scored first in 
all categories—basic graphics, BitBlts, 
and text display. The GraphicsEngine 32 
does 16 million colors in 640- by 480- 
pixel mode and 65,536 colors in 800- by 
600-pixel mode, and it comes with plenty 
of drivers. 

1 # ve got to Jiang an honorable mention 
on the Volante Warp 10 from National 
Design. The Warp 10 scored in the top 
four for all our tests, making it one of the 
speed leaders. It, too, comes with plenty of 
additional drivers, and the $299 price tag 


looks very attractive when you recognize 
that the Warp 10’s 640- by 480-pixel mode 
can pump out 16 million colors. In terms of 
price/performance, the Warp 10 is an ex¬ 
cellent buy. Likewise, Orchid's Fahren¬ 
heit VA did very well in the BitBlt and 
text tests and, at $299, is a great buy. 

If you do decide you want to upgrade 
to a Windows accelerator, you’ve got to 
base your decision on what you need it for 
instead of simply checking raw benchmark 
results. Do you want to speed up screen 
redrawing under Windows, or are you 
more concerned with running AutoCAD 
faster? Be sure to check the list of sup¬ 
ported drivers to see if your favorite ap¬ 
plications are there. Does your work de¬ 
mand lots of colors or involve drawing 
lots of fine lines? Also, consider your mon¬ 
itor; some of the low-end cards don't sup¬ 
port wide screens. And, of course, the price 
is always a consideration. But with prices 
starting at $ 139. that part's becoming less 
of an issue, ■ 


Rick Grehan is technical director of the 
BYTE Lab. He holds a B.S. in physics and 
applied mathematics and an MS. in math¬ 
ematics/computer science. You can reach 
him on BIX as u rkk_g. " 


COMPANY INFORMATION 


Actix Systems, Inc* 

(GraphicsEngine, 
GraphicsEngine 32) 

3060 Tasman Dr. 

Santa Clara, CA 95054 
(408) 986-1625 
tax: (408)986-1646 

Circle 1228 on Inquiry Card, 

Artist Graphics Co. 
(WinSprint) 

2675 Patton Rd. 

St. Paul MN 55113 

(612)631-7800 

fax:(612)631-7802 

Circle 1229 on Inquiry Cord. 

ATI Technologies, Inc. 
(Graphics Ultra Pro) 

3761 Victoria Park Ave. 
Scarborough, Ontario, 

Canada MIW 3S2 
(416)756-0718 
fax: (416) 756-0720 

Circle 1230 on Inquiry Cord* 


Cardinal Technologies, Inc. 
(VGA9tX>) 

1827 Freedom Rd. 

Lancaster, PA 17601 
(717) 293-3000 
fax:(717)293-3055 

Circle 1231 on Inquiry Card. 

Celerite Graphics, Inc. 

(Galaxy 2000) 

46560 Fremont Elvd., Suite 1 33 
Fremont, CA 94538 
(510)226-6390 
lax: (510) 226-6393 

Circle 1232 on Inquiry Card. 

DF1, Inc. 

(VG-8000W) 

135 Main Ave. 

Sacramento, CA 95838 
(916)568-1234 
fax: (916) 568 1233 

Circle 1233 on Inquiry Card. 

Diamond Computer Systems, 

Inc. 

(Speed Star 24X) 

532 Mercury Dr. 

Sunnyvale, CA 94086 
(408) 736-2000 
fax: (408) 730-5750 
Circle 1234 on Inquiry Cord, 


Kingston Technology Corp. 
{ViewRx} 

17600 Ncwhopc St 

Fountain Valley. CA 92708 

(714) 435-2677 

fax: (714) 435-2699 

Circle 1235 on Inquiry Card, 

National Design, Inc. 

(Volante Warp 10} 

1515 Capital of Texas Hwy. S 

Austin, TX 78746 

(512)329-5055 

fax: (512)329-6326 

Circle 1236 on Inquiry Cord* 

Omnicomp Graphics Corp. 
(The Texan) 

1734 West Sam Houston Pkwy. N 
Houston, TX 77043 
(713)464-2990 
fax: (713) 827-7540 

Circle 1237 on Inquiry Card. 

Orchid Technology, Inc, 
(Fahrenheit VA) 

45365 Northport Loop W 

Fremont, CA 94538 

(510) 683-0300 

fax: (510)490-9312 

Circle 1238 on Inquiry Cord. 


Sigma Designs, Inc. 

(Legend GX) 

479 liayside Pkwy. 

Fremont, CA 94538 
(510) 770-0300 
fax:(510)770-2640 

Circle 1239 on Inquiry Cord. 

Truevision, Inc, 

(1024-32) 

7340 Shade land Station 
Indianapolis, IN 46256 
(317) 841-0332 
fax: (317) 576-7700 

Circle 1240 on Inquiry Card. 

Video Seven 

(WIN. VGA) 

46221 Landing Pkwy. 
Fremont. CA 94538 
(510) 683-6223 

Circle 1241 on Inquiry Card. 

Western Digital 

(Paradise) 

8105 Irvine Center Dr. 

Irvine, CA 92718 
(714)932-5000 
fax: (714) 6604909 

Circle 1242 on inquiry Card* 
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tales Windows Accelerator 


Blazing Speed 
Ultra-High Resolution 

Ultra-High Refresh 

24-hit True Color 

Software Compatibility 


Amazing new 32-bit graphics 
coprocessor with fast VRAM 

Up to 1280 x 1024 for more 
real estate and less 
scrolling 

Up to 90Hz 
SuperStable™ 
refresh rates 

Switch to 16.7 
million or 65,536 colors 
from within Windows 

From VGA and VESA to 
accelerated Windows and CAD 


Faster 
Than ATI's 
Mach 32 
Boards! 


100 - 532-0600 


riylil © 1992 Hercules Computer Tetlmology. Inc,, 3B39 Spinnaker Court Fibifuwl CA 94538. Hercules is a registered like mark and Hercules Graphite Card, ari) SiipeiSlahle are trademarks ol Hercules Computer 
lofogy. Inc. Mach 32 is a registered trademark of ATI All other pradricl names are liederciErica of their respective killers wk are naL associated wilEi Hercules. Hw-HQZI OSS Ver. U111/92 

Circle 108 on Inquiry Cord. 
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Date, w 
Down ' 
to Earth 



UNIX is changing the world of 
computers, the world of business - quite 
simply, changing the world. It f s 
revolutionizing office automation. It's 
required for U.S, government computer 
contracts. It's the backbone of information 
strategies worldwide. 

That's w'hy you need UmWoRLD - the 
magazine that keeps you up to date on the 
rapidly changing world of open systems 
computing. Each issue brings you the 
latest product trends and technical 
advances that can affect your business. 
The inside story on some of the biggest 
high-tech companies. Easy-to-understand 
programming tips and tutorials that can 


help your company use UNIX to its 
fullest. And unbiased hardware and 
software reviews to help you invest 
wisely when you buy. 

UnixWorld' s in-depth features go beyond 
dry technical facts to show how the 
pieces fit together - to tell you what's 
important about the advances and 
strategies that are changing your w r orld. 
And VnixWorld consistently offers the 
freshest, most down-to-earth writing that 
you 1 !! find in any computer publication. 

Subscribe today and recieve the next 12 
issues of UmWORLD for just $51.00— 
including air delivery. Save money by 


ordering for two or three years. You can't 
lose— every subscription to Unix World 
comes with a no-risk guarantee*. 



If you’re into UNIX, you need llNIXWORLD 

McGraw-Hill's Magazine of OPEN SYSTEMS COMPUTING 

*UmWQRLD r s no-risk guarantee: If not satisfied, cancel and receive a full refund for the balance of your subscription. 

UNIX is □ registered trademark af UNIX Sysiern Laboratories,, Inc. 






REVIEWS 



AST’s PowerExec Goes Modular 



ROB MITCHELL 


A processor-upgrade option has 
become a checklist item for 
many PC buyers* Now the 
modular, upgradable PC architec¬ 
ture has found its way into the note¬ 
book computer market. 

AST’s PowerExec, built around 
InteFs power-saving 386SL pro¬ 
cessor, simplifies system upgrades 
by allowing quick replacement of 
the processor board, display, and 
hard drive. The PowerExec also 
enhances expandability by including two 
PCMCIA 2.0 slots. The slots accommo¬ 
date a wide variety of industry-standard 
expansion cards, including AST*s option¬ 
al SCSI adapter, data/fax modems, and 
network adapter cards. 

Sticker Price 

The PowerExec comes well equipped (see 
the photo). For $2395, the base system in¬ 
cludes a 25-MHz 386SL CPU with a 64- 
KB cache; 4 MB of RAM; a monochrome 
sidelit triple-superiwist LCD; a 60-MB 
hard drive; a high-density 3'A-inch floppy 
drive; serial, parallel, video, and expan¬ 
sion connector ports; and DOS 5.0. AST 
padded my unit with a 2400-bps PCMCIA 
modem card ($279), a security cable Jock 
($79), and its SmartPoim Cableless Track¬ 
ball ($69). The system weighed in at 5.9 
pounds (7.3 with power supply and cord) 
and measured 11.5 by 8.5 by l ,8 inches. 
The trackball assembly clips to the case 
just below the space bar and plugs into a 
small interface that AST calls a “hotshoe." 
It works adequately (you’ll still want to 
use your mouse at your desk) but is rather 
clumsy to install or remove. That's unfor¬ 
tunate, since it completely blocks the bay 
for the removable hard drive. 

AST offers a long laundry list of op¬ 
tions, You can upgrade to an 80-, a 12G-, or 
a 160-MB hard drive, or you can add a 
desktop drive-bay adapter ($99) and share 
the drive with your desktop machine. If 
you’re using the PowerExec as your desk¬ 
top computer, AST’s docking station in¬ 
cludes two 16-bit expansion slots and two 
S’A-inch drive bays for $499, The Power¬ 
Exec supports up to 20 MB of RAM using 
proprietary, user-install able memory mod¬ 
ules. An access panel above the keyboard 
pops off easily to expose the memory slots 
and math coprocessor socket. 




AST's new PowerExec notebook features PCMCIA support, a clip-on trackball, 
an upgradable screen , and (inset) a removable hard drive and an upgradable CPU. 


BYTE 


ACTION SUMMARY 


WHAT THE AST POWEREXEC IS 

A modular, 386SL notebook 
computer with upgradable 
components {including hard 
drive, display, and processor) 
and two PCMCIA 2.0 slots, 

LIKES 

Good performance; very good 
battery life; convenient removable 
hard drive; two PCMCIA slots 
and modular architecture make 
upgrades easy; processor 
architecture supports upgrade 
to 3-volt 486SL CPU; and screen 
and power management control 
buttons and lights are easily 
accessible. 


DISLIKES 

Unresponsive keyboard and poor 
key layout; PCMCIA card didn't 
eject easily in test unit; optional 
trackball is awkward to remove. 

RECOMMENDATIONS 

ideal for users who want 
maximum expandability as well 
as good performance. 

PRICE 

$2822 (as tested) 

FOR MORE INFORMATION 

AST Research, Inc, 

1621 5 Alton Pkwy, 

P.O. Box 19658 

Irvine, CA 92713 

(800) 876 4278 

(714) 727-9292 

Circle 1226 on Inquiry Card. 
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AST’S POWEREXEC GOES MODULAR 


BYTE NOTEBOOK BENCHMARKS 


AST PowerExec 

Zenith Z-Note 
Dell NL25 
Compaq LTE lite/25C 

AST PowerExec 

Zenith Z-Note 
Dell NL25 
Compaq LTE LJte/25C 


4 Worse CPU Better ► 



Index 
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Index 
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Index 



,i BENCHMARK 

SUMMARY 


■ 

AST 

PowerExec 

Zenith 

Z-Note 

Dell 

NL25 

Compaq 

LTE Lite/25C 

Low-level benchmarks 

CPU index 

1,35 

1.43 

1,23 

1.35 

Disk index 

1.27 

1.41 

0.95 

2.41 

Video index 

1.57 

0.83 

1,15 

1.24 

DOS applications 

Word processing index 

1.64 

1.46 

1.43 

1.40 

Spreadsheet index 

1.80 

1.83 

1.74 

1.83 

Database index 

1.57 

1.42 

1.27 

1.44 

Overall DOS applications index 

1.67 

1.57 

1.48 

1.56 

Windows applications 

Word processing index 

1.63 

1.80 

1.57 

1.62 

Spreadsheet index 

1.59 

1.58 

1.47 

1.57 

Database index 

1.20 

1.19 

1.18 

1.10 

Overalf Windows applications index 

1.47 

1.52 

1.41 

1.43 

Battery-life tests 

(Hours:minutes) 

4:09 

4:28 

3:19 

3:04 


Except for the battery-life teste, all results are 
indexed, and higher numbers indicate belter 
performance, for each index in the DOS and 
Windows tests, a Toshiba T220QSX running 
DOS 5.0 and Windows 3.0 = 1. 

The BYTE tow-Tsvel benchmark suite iden¬ 
tifies relative performance at the hardware lev¬ 
el, breaking down perfomnar>ce by system com¬ 
ponent. The results of these teste can help you 
identify the relative performance of a given 
subsystem and determine where performance 
bottlenecks may lie. For a complete descrip¬ 
tion of these tests, see "BYTE's New Bondi- 
marks: New Looks, New Numbers/ August 
!990 BYTE. The BYTE low-level benchmarks, 
version 2,2, are available in the byle.bmarks 
conference on BIX, or you can contest BYTE di¬ 
rectly. 

BYTE's application performance suite mea¬ 
sures the performance you can expect to see 
running a given application category under a 
given operating environment. We test under 
two environments: DOS 5.0 and Windows 3.Q. 
We lest three application categories for each 
environment, running test scripts using Ihe fol¬ 
lowing programs: Word Processing: WordPer¬ 
fect 5.1 and Lotus Ami Pro 2.0. Spreadsheet; 
Lotus 1-2-3 release 2.3 and Microsoft Excel 
3.0a; and Database: Software Publishing Su¬ 
perbase 4 version 1-3 and Borland dBase IV. 
The data files and test scripts are available 
from BYTE. 


BYTE benchmark results show that the computing performance of the PowerExec ranks even with fast 386SL machines. 
The PowerExec's battery-life test results were outstanding. 


The processor and display upgrades re¬ 
quire dealer installation. AST hadn’t re¬ 
leased pricing for a 3-volt 486SL proces¬ 
sor upgrade at press time. The two color 
displays are expensive; for the price dif¬ 
ference, I recommend the active-matrix 
display ($2000) over the lesser-quality pas¬ 
sive-matrix model ($1499). 


Ergonomics 

The PowerExec is a solid, well-built ma¬ 
chine that's about as sturdy as other mod¬ 
els we've tested. The 83-kcy keyboard has 
a poor feel and an awkward layout that 
features half-size PageUp, PageDown, 
Home, and End keys along the lop row 
and a small right Shift key that’s easy to 


miss. Two liny support legs under the ma¬ 
chine extend to create a better typing angle. 
A keyboard-based mouse emulator is awk¬ 
ward. but it's usable in a pinch. 

The PowerExec 1 s 9-inch VGA display, 
with 64 shades of gray, offers plenty of 
contrast. The external port will simulta¬ 
neously drive an external color monitor at 
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Circle 123 on InautrvCard. 


The key to attaining workstation performance is 

|Microway’s 40MHz Number Smasher-860. It features a 
nur-way interleaved 64-bit memory system that runs at 
j160 megabytes/sec. The Number Smasher’s i860 has 
i clocked at 80 megaflops doing matrix multiplies, 67 
[megaflops doing FFTs and 118 Double Precision Unpack 
(Megaflops on large arrays—ten times the speed of a 486 
land twice the speed of a Cray IF! One happy user 
(recently reported that his "Baby Cray" was happily 
[humming away saving him thousands of dollars per 
Imonth in 3090 rentals. The Number Smasher comes with 
Jthe finest i860 compilers on the market, your choice of 
IMicroway's NDP™ FORTRAN, C|C++ or Pascal. 

|ca/f or write today for more information on Microway’s 
| new black tower systems. 


licrowav 




■: - 


The fntef Inside Logo is a trademark of Inlel Corporation, 

Technology You Can Count On 


|Corporafe Headquarters, Box 79, Kingston, MA 02364 USA • TEL 508-746-7341 • FAX 508-746-4678 • U.KJEurope 081-541-5466 
|France 01 43 2 69593 • Germany 069-75-2023 • Holland40836455 * Italy 02-74.90.749 • Japan 0474 23 1322 • Norway 6-892020 


486/860 Speed... 
Microway Quality. 


Microway has engineered four distinctive black tower 
systems, The 486-B £ T is designed for high-end users. 
It comes standard with American 486 motherboards and 
cower supplies, yet has a reasonable starting price of 
£2,195, A broad range of options can be installed including 
high speed and capacity hard disks, intelligent serial con¬ 
trollers, tape back-up units, high end graphics adapters 
and our Number Smasher-860 : These systems are ideal 
for configuring Novell or UNIX file servers, multiuser 
systems, and workstations for graphics, CAD and scien¬ 
tific uses. The 486-B 2 ¥ comes with dual fans, Across the 
Board ™ Cooling and American industrial grade power 
supplies. All systems are thoroughly tested, burned in and 
include the best technical support in the industry, which 
we T ve provided since 1982. 


'■ ' ' ' l ' 


Number Smasher-360 
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AST’S POWERBXEC GOES MODULAR 


800 by 600 pixels with 256 simultaneous 
colors. 

Easily accessible control buttons locat¬ 
ed above the display turn on power, ad¬ 
just contrast and brightness, turn the dis¬ 
play on and off, and put the computer in 
suspend mode, which shuts down every¬ 
thing except system and video memory. 
Other features include a removable hard 
drive, which slides out easily. The side- 
mounted floppy drive and PCMCIA slots 
worked fine, although the modem card I 
tested didn't eject properly. 

One note of caution on PCMC1A cards: 
The ink was still drying on the software 
specifications as we went to press. While 
the cards complied with PCMCIA 2.0 
hardware specifications, the driver soft¬ 
ware (designed by the BIOS manufactur¬ 
er) did not. As a result, a card that works in 
the PowerExee requires a different driver 
to work in another machine. When ver¬ 
sion 2.0 drivers are available (they should 
be when you read this), differences be¬ 
tween software implementations may still 
hamper compatibility between two ma¬ 
chines that use different BIOSes. 

Written documentation consists of a sin¬ 
gle pocket user’s guide. There’s no tech¬ 


nical reference manual; the more complete 
documentation is on-line, but that doesn’t 
help much when you’re troubleshooting. 

Power and Performance 

The PowerExee uses one nickel-metal-hy¬ 
dride battery and offers just two power 
management options: “ maxi mum perfor¬ 
mance 7 ’ and “maximum battery life.” Ll 
has no individual lime-out settings for the 
display, processor, and hard drive. The 
PowerExee performs these functions au¬ 
tomatically, based on your usage patterns. 
The SmartSleep option mirrors the cur¬ 
rent memory state to the hard drive and 
completely shuts the system down. 

The PowerExee did well in BYTE’s bat¬ 
tery-life tests, running for just over 4 hours 
(see the figure). When the battery is de¬ 
pleted, the PowerExee drops into suspend 
mode and preserves the machine’s current 
state while you drop in a second battery 
or hook up external power. The machine 
also accepts 12 A A alkaline batteries, 
which AST estimates will last 17? hours. 
Recharging takes 90 minutes. 

On BYTE’s performance benchmarks, 
the PowerExee scored ahout as well as the 
fastest 386SL machines BYTE has tested 


(see “Eight Notebooks Keep a Tight Grip 
on Power,” September 1992 BYTE). De¬ 
spite relatively slow hard disk results in 
the low-level tests, fast video helped the 
PowerExee post strong results in the DOS 
and Windows application suites. 

Beyond Upgradabtlity 

The PowerExee’s processor and display 
upgrade options are appealing as a hedge 
against obsolescence, bul as experience 
with desktop PCs has shown, few users of 
modular PCs ever upgrade. Planning ahead 
and buying what you need up front is usu¬ 
ally a better solution. 

Beyond upgradability, the PowerExee 
offers unprecedented flexibility, strong 
performance, and long battery life. The 
removable hard drive and dual PCMCIA 
slots are especially attractive if you want to 
use a notebook computer as your primary 
machine. The one disappointment is the 
keyboard’s feel and poor layout—a prob¬ 
lem common to many other notebook com¬ 
puters. ■ 


Rob Mitchell is a senior technical editor at 
BYTE, You can reach him on BIX as 
,f rob_mitcheir or on MCI as *rmitchetL ” 


THE FAX SERVER IS TROUBLE-FREE. 
THE PHONE CALL IS TOLL-FREE. 
THE TRIAL OFFER IS ABSOLUTELY FREE. 


Now you can try out the network fax server that has everything, for nothing. Just 
call toll-free for an evaluation unit of Castelle's FaxPress 3.0. And see for yourself how 
easy it is to add fax capabilities to your network. Free. 

Unlike most fax servers which require a PC to work, FaxPress 3.0 is fully self-contained. It's easy to install, easy 
to use, and easy to manage. 

No other fax server is so trouble-free. And no other fax server offers such a range of features: Auto routing of 
faxes. Full HP in font support, which ensures fax quality. And, integration with Novell's Print System, 
so each user can define where to receive personal faxes. 

And whatever you work with, FaxPress works with, too. Novell, LAN K 
networks on Ethernet or Token Ring. DOS, Windows 3.1, API. You name it. 

Plus its enhanced (MHS-based) e-mail faxing lets you fax as easily as you 
e-mail, without learning a new user interface. FaxPress even serves as a 
two-port Novell print server. 

Best of all, you're free to try the FaxPress 3.0 for 30 days; absolutely free. 

Castelitf r Inc- 32S&-3 iicolt BJi d , Santa Clara, CA 9IS0M. 49fH>174 FAX (406) 496-0GQ2. FaxPress i> .1 trademark of Ca&tdie, Other brand and product names are trademarks urf registered trademarks of their respective 

holders. ©1993 CasteUe, The evaluation unit is available within the U.S„ to quaffed companies far up to 30 days. 


nager/LAN Server 

CASTELLE 

Enhancing your network productivity 


1<800<3S9<7654 


A .L fjir rlrnit 47 I 
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Keyboards 

Fujitsu 101-key enhanced keyboard 
Part no.: 1B17128 
Product no.: FKB4700 

$79.95 


Floppy Disk Drives 

■ Toshiba 1.44MB 

3*5" Internal Floppy Disk Drive 
Part no.: 1B40774 
^ Product no.: 356KU 

-S $99.95 


Computer Cards 

^ 16-bit VGA Card 
yk Part no.: 1B67459 

Product no.: VG7700 

$99.95 


Cables, Gender v 
Changers, and Adapters 

6-foot parallel DB25-pin male DE9 female to DB25 
to Centronics male printer cable male serial adapter 
Part no.: 1B28716 Part no.: 1B10305 

Product no.: PPC6 Product no.: AD925 

$7.95 $4.95 


Memory 

Part no.: 1B41769 
Product no.: 421000A9B-80 
SIMM Module 
Function: 1MB 80ns 

$54.95 

Part no.: 1B42251 
Product no.: 511000P-80 
18-pin DIP 
Function: 1MB 80ns 

$5.99 


Metex Digital 
Multimeters 

4.5 digit w/frequency & 
capacitance & data hold switch 
Part no.: 1B27158 
Product no.: M4650 

$69.95 ^#1 


Hard Drives (IDE) 

Part no.: IB 14074 
Product no.: CP30104 
Capacity: 120MB 
Speed: 19ms 

$389.95 


Power Supplies 

150 wan 8088 
Part no.: 1B19465 
Product no.: JE1030 

$99.95 


Jameco offers a full line of competitively priced computer products 
for immediate delivery. Select what you want from our 100-page 
catalog. Orders placed before 2:00PM(PST) are shipped the same 
day. All products are backed by our customer service experts and 
a 30-day fiill-refiind guarantee. Once 
you buy, you’ll understand why 
millions of customers have been 
choosing Jameco for over 20 years. 

GET A FREE JAMECO CATALOG 
CALL 1 *800 *637 *8471 ™ 1 

© 1/93 Jameco Electronic Components Computer Products. 

Ail trademarks are registered trademarks of tbeir respective companies. 

Terms: Prices arc subject to change without notice. Items subject to availability 
and prior sale. Complete list of terms/warranties is available upon request. 


AM ECO 


COMPUTER PRODUCTS 
1355 Shoreway Road, Belmont, CA 94002 

Sales: 1-800-831-4242 
Jameco ServiceLine 11 *: 1*800*831*8020 
'lechnical Support: 1*800*831*0084 

Circle 115 on Inquiry Card. 
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The Winning Streak 

Goes On! 

You may have worn 

• Fulfy loaded386SX 
Notebook from GRiD 
Systems 

• Scientific Calculator 

• $10 or $20 off your 
next Shop purchase of 
$249 or $39% 
respectively 




Winning Streak, 
Great Software, SD’93.. 


Your Winning Streak prize code is: BP1SL. Call for 
your prize and official game rules. Winning Streak is back 
by popular demand, with valuable prizes and cash discounts for 
Programmer’s Shoppers. Call 1-800-421-8006 for your prize and more 
information, then head to your fax machine for a free Priority Pass to 
SD '93, the place where the industry happens. Test drive new and updat 
ed products from 200+ companies who cater to developers, and lots 
more. To get your free Priority Pass to SD ’93, call (617) 740-0025 from 
a fax machine and enter SHOP-093 when asked for a FastFaxLs number. 
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WATCOM SQL 
Developer’s Edition 

by WATCOM 

New Product-Special Introductory Offer. 
Complete client/server development tool 
allows you to develop and deploy single-user 
standalone applications, and to develop appli¬ 
cations for use with the Network Server Edition 
(sold separately). Includes: Single-user data¬ 
base server (bodt 16- and 32-bit versions); 
ACME application development system; 
Embedded SQL/C preprocessor, SQL libraries 
for WATCOM C, C/386, MS C/C++ and BC/C++ 

LIST: $795 PS Price: $379 


WATCOM C9.0/386 

by WATCOM 

Develop and debug 32-bit applications for 
extended DOS, Windows and OS/2 2.0. 
Includes royalty-free 32-bit DOS extender, 
true 32-bit Windows GUI Application Kit, our 
fast, tight, and reliable 32-bit Code Optimizer, 
licensed Microsoft Windows SDK 
Components, an interactive Source-Level 
Debugger, an Execution Profiler and more! 
Now includes OS/2 2.0 support. 

LIST: $895 PS Price: $599 

FastFaxts 1044-029 



FastFaxts 1044-035 



High C/C++ v3.0 

by MetaWare Incorporated 

MetaWare Incorporated introduces its newest 
product: the 32-bit High C/C++ compiler, version 
3.0. High C++ is a tme compiler, not a C to C++ 
translator. “Incremental Strengths" lets you spe¬ 
cify the level of C++ compilation, allowing you to 
migrate from C to C++ one C++ block at a time. 
Included in the package is a C++-tailored source- 
level debugger, and a 32-bit Application Develop¬ 
ment Kit for Windows. MetaWare offers a full line 
of multi-language, multi-platform compilers for 
professional software developers. 

LIST: $795 PS Price: $749 

FastFaxts 89-063 


SVS C3 ANSI C, Pascal, 
or FORTRAN-77 

by Silicon Valley Software 

Only from the Programmer's Shop! ANSI 
compliant, optimizing, 32-bit compilers; 
DPMI-compliant, royalty-free DOS extender, 
source level debugger; utilities. Supports "flat 
modeT code. Linker, librarian, make, i387 
emulation, W31/4167 support. Interoperable 
languages! Call: 413-572-880 

LIST PS Price 
ANSI C $325 $315 

Pascal $325 $315 

FORTRAN $395 $375 

FastFaxts 1958-048: (C), 1958-050: 
(Pascal), 1958-049: (FORTRAN) 



Distinct TCP/IP for 
Windows 

by Distinct Corporation 

Distinct TCP/IP for Windows SDK extends the 
TCP/IP and RPC/XDR networking capabilities 
to Microsoft Windows. Includes the smallest 
and fastest DLLs today available for Berkeley 
Sockets, RPC, Telnet, and FTP. Coexists on the 
same board with Lan Manager, Novell and 
Banyan. Supports Packets, ND1S and OD1 dri¬ 
vers. Only 5KB of DOS memory’ required. 

(SDK) LIST: $495 PS Price: $439 
CApplications )LIST: $395 PS Price: $379 
FastFaxts 1951-003: (SDK), 1951-007:(App.) 


SLATE with Graphics 

by Symmetry Group 

SLATE with Graphics is a universal primer 
driver library. It supports dot matrix, laser, 
and PostScript printers. It includes over 
250 text and graphic printing functions to 
select fonts, print text, print images from 
the screen, PCX, and TIFF files, and much 
more. It allows royalty-free distribution of 
your application, the 750 printer database, 
and the setup and testing programs. 

LIST: $448 PS Price: $419 
FastFaxts 891-005 


To Order Call 




1 - 800-421 













































..the Programmer’s Shop gives 
you all three. Shop the Shop. 


Visual Basic for DOS 

Microsoft Corporation 

Draw forms, controls; write evm-proadures; create 
custom controls—in DOS! Create new apps or com¬ 
bine with existing C/C++ or Pascal code. Highly com¬ 
patible with Visual Basic for Windows. Run existing 
Quick Basic/Basic PDS code! 80x86 compiler creates 
100% standalone .EXE files; 386 code generation; 
MOVE overlays; an integrated ISAM and much more! 

LIST PS Price 

PRO $495 $339 

Standard $199 $139 

FastFaxts502-408:(PRO), 502-407:(Stand.) 




ResourceSHIELD 

by The Stirling Group 

ResourceSHIELD integrates the process of 
creating, editing, translating, compiling and 
managing resources for graphical applications. 
A visual resource development tool with seven 
resources editors will edit resources in binary 
or text resource files. Pre-designed resource 
templates for dialogs, menus and icons are 
included. 

LIST PS Price 

Windows $149 $149 

OS/2 2.0 $295 $289 

Windows NT $295 $279 

FastFaxts 2929-019: (Win.& 0SJ2) 
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WindowsMAKER 

Professional 

by Blue Sky Software’* * 

Considered the easiest and fastest way to create 
MS-Windows applications in (VC++. Generate 
the Windows .EXE w/complete source & produc¬ 
tion files (no royalties). Just Point & Click to 
define the Windows user interface. Lets you ani¬ 
mate your design to instantly test look & fed and 
make changes on the fly without needing to 
compile. Custom code is preserved during code 
regeneration. The leading development tool for 
Microsoft Windows. Highly Recommended. 

LIST: $995 PS Price: $895 

FastFaxts 2001-006 


The PKWARE Data 
Compression Library 

by PKWARE 

The PKWARE Data Compression Library 
allows software developers to add data com¬ 
pression technology to applications. The 
application program controls all data I/O, 
allowing data to be compressed or extracted 
to any device or area of memory. Only 35K of 
memory is needed to compress data, and only 
12K is needed to extract data. Compatible with 
MSC, BC++, TC, TP 6.0, Clipper, Basic 4.5, 
7.1, ASM. 

LIST: $295 PS Price: $275 

FastFaxts3043-011 

Call FastFaxts for product information any time, 
day or night. 617-740-0025. 

• Get free information on all of our more than 10,000 products any time you like 

• Dial from a fax machine or fax-board equipped PC • Follow die voice computer’s instructions 

• Receive literature instandy via fax 


Visual Basic for Windows 2.0 

by Microsoft Corporation 

When you need to create a Windows application 
quickly, nothing offers the sheer productivity' of 
Microsoft Visual Basic 2.0, Standard Edition. A 
visual development environment, flexible pro¬ 
gramming language, and fast runtime execution 
make this the shortest route to full-featured 
Windows applications. The Professional Edition 
includes messaging and data access capabilities, 
a wide variety of add-on tools, and more. 

LIST PS Price 
PRO $495 $399 

Standard $199 $139 

FastFaxts502-443:(PRO), 502-431;(Stand.) 


ProtoGen 3.0 

by Protoview 

NEW VERSION! The industry' standard for 
code generation and prototyping Windows 
applications. Develop the user interface of 
your application using Visual prototyping 
methods. ProtoGen generates expert level, 
commented code for ANSI C, Microsoft MFC 
C++, Borland OWL C++. Turbo Pascal, and 
Microsoft NT Win32. All generators included! 
Iser Code is preserved from one generation 
to the next. It’s easy' and fast. 

LIST: $199 PS Price: $99 

FastFaxts 2115-009 



Q+E Database Library 

by Pioneer Software 

Q+E Database Library provides complete 
database connectivity to Windows and OS/2 
applications using Dynamic Link Libraries. 
QEUB can read, insert, update, create or 
delete database records for the following data¬ 
base formats: Btrieve, dBASE. DB2, Excel files, 
INGRES, NetWare SQL, Oracle, OS/2 DBM, 
Paradox, SQL/400, SQlBase, SQI/DS, SQL 
Server, Sybase, Tandem NonStop SQL, text files, 
and XDB. 

LIST: $399 PS Price: $339 

FastFaxts 2137-012 



Star Trek”: 

The Screen Saver. 

by Berkeley Systems 

Beam aboard the Enterprise" with Captain 
Kirk and Mr. Spock on a mission to prevent 
screen burn-in. Encounter trilling Tribbles, 
Klingon battlecruisers, and burrowing horta. 
This all new screen saver provides over 15 ani¬ 
mated displays, password protection, SystemlQ 
and full compatibility with After Dark. 

LIST: $60 PS Price: $39 

FastFaxts 2900-007 


D Canada 800-446-3846 
MA 617-740-2510 
FAX: 617-749-2018 

• Credit card orders processed only when product is shipped 
•All prices subject to change • International prices will vary 

Mention Code BY193 
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Built with ergonomic ingenuity and trend-setting technology, 
CTX Professional Monitors (available in % 4 \ 15" & 17") 
are perfect for WINDOWS users: 

Flicker-free images at VESA 
Non-Inter laced 72 Hz refresh 
rate reduce eye strain; 


High resolutions 

up to 1280 x 1024 add 
to image sharpness 
and increase the 
amount of information 
on WINDOWS; 

Full Screen 
Display is a tremend¬ 
ous advantage in 
Graphics User Interface 
and Multimedia applications; 


Dynamic screeen sizing and positioning are achieved tlirdugl 
Programmable Control in Professional Series (CPS) i 
Manual Control in Multiscan Series (CMS' 
Fiat-Square Screen (15 ,F & 17") increase 
display clarity while reducing 
distortion and screen glare 
U>w Radiatioi 


CPS1460/CM S1461 CPS1760/CMS 1761 CPS1560/CMS1561 


(MFKEO models a; 

available for a; 
additional protectioi 
against el earn 
magnetic radiation 
To rediscover what i: 
coming through yom 
bright WINDOWS 
look into a hrillian 


CTX 


CTX Professional monitor today 


Where Monitors are CTXellent 


CTX INTERNATIONAL 

20530 Earlgate Street 
Walnut, CA 91789 
714/595-6146 
Fax 714/595-6293 


CTX SOUTH 

6090-F North belt Pwy 
Noreross, GA 30071 
404/729-8909 
Fax 404/729-8805 


CTX EAST 

146 Division Place 

Hackensack, NJ 07601 

201/646-0707 

Fax 201/646-1998 


CTX MIDWEST 

500 Park Blvd., Ste. 425 
Itasca, IL 60143 
708/285-0202 
Fax 708/285-0212 


CTX OEM 

1225 F.. Crosby Rd., A21 
Carrollton, TX 75006 
214/416-9610 
Fax 214/245-7447 


©Copyright 1992. CTX International. Inc. All Rights Reserved. All brand or product names are trademarks or registered trademarks of their respective owners. 
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REVIEWS 


HARDWARE 


Desktop CD-ROM Publishing 



JON UDELL 


A s the multimedia juggernaut rolls 
along, PC buyers have—at last—be¬ 
gun to view CD-ROM drives as stan¬ 
dard equipment. Meanwhile, affordable 
CD-Record able drives beckon to a legion 
of newly empowered desktop CD-ROM 
publishers. The $7995 Philips CDD521 
was a star attraction at die revitalized CD- 
ROM Expo in Boston last September, and 
I rate U (along with similar products from 
Sony and JVC) as one of ihe two or three 
most important developments Fve seen 
during my career at BYTE. 

Six years ago I worked for one of the 
first companies to commercialize CD- 
ROM for die delivery of large quantities of 
data to the desk lop. Dropping a half-giga- 
hyte silver platter into a PC peripheral 
and rummaging through seemingly inex¬ 
haustible databases was a thrill Ill never 
forget. Producing those platters, though, 
was a formidable challenge. ISO 9660 (the 
now-standard CD-ROM file system) and 
MSCDEX.EXE (Microsoft’s CD-ROM 
redirector for DOS) hadn’t arrived yet, so 
our engineers had to invent a proprietary 
file system. To test our PC retrieval soft¬ 
ware against large data sets on a VAX- 
based premastering system required an¬ 
other clever hack: a CD-ROM emulator. 

By 1988, the advent of MSCDEX, ISO 
9660, and commercial emulators had taken 
a lot of the black magic out of CD-ROM 
publishing but hadn't eliminated the ex¬ 
pense, delay, and uncertainty of the disc- 
mastering process. As a result, die growth 
of the CD-ROM industry has been a long, 
slow bum—-until now. 

Hardware and Software 

At 16 by 13 inches, die CDD521’s foot¬ 
print is only slightly larger dian my old 
Hitachi 1503S CD-ROM drive. Its 5-inch 
heighl, however, is twice that of the Hi¬ 
tachi drive. Into ihe extra space Philips 
jams ihe additional parts needed to noi 
only detect but also create pits on the sur¬ 
face of a CD: a high-powered laser, a po¬ 
larizing beam splitter, lenses, and control 
circuitry. Externally, the package is Spar¬ 
tan. On lhe back panel, you have access 
to a pair of SCSI-2 connectors, a SCSI 
DIP switch, a voltage selector, and the 
power switch. The front (see the photo) 
sports an open/close button and LEDs for 
power, read, write, and error status. 


The Philips 
CDD52J double- 
speed CD 
recorder writes 
600 MB in a 
half hour. 


Philips bundles the drive with an 
Adaptec 1542 SCSI-2 adapter and AS PI 
(advanced SCSI programming interface) 
driver, a SCSI cable, MSCDEX.EXE, and 
a set of DOS utilities called CD-Write. 
Why ship the Adaptec controller with the 
drive? CD recording depends critically on 
an uninterrupted stream of data, particu¬ 
larly when—as with the CDD521—the 
drive runs at twice the normal CD play 
speed, requiring a sustained transfer rate of 
better than 300 KBps. (The drive’s meager 
256-KB write buffer doesn't help matters, 
and some resellers of the drive offer soft¬ 
ware that adds extra buffering.) To ensure 
best results. Philips chose to control CD- 
Write’s environment by optimizing for the 
Adaptec. The company also specifies that 
your data source must be a hard disk with 
a sub-20-millisecond access lime. 

Tliat hard disk, by the way, is the work¬ 
space where you assemble the material 
you’ll write to the CD. CD-Writc converts 
on the fly from the hard disk’s DOS file 
system to the CD’s ISO 9660 file system. 
It can also redirect the ISO 9660 image 
that it creates to a hard disk and can write 
such a preformatted image to the CD, 
You’re unlikely to need Hie image-to-hard 
disk feature, since the recorded CD itself is 
ideal for archiving the image, testing it, 
and conveying it to a disc-mastering house. 
The image-to-CD feature could be handy 
if your authoring system can produce only 


ISO 9660 outputs. 

Although CD-Write records only “mode 
1” discs, the drive is also capable of “mode 
2” formats such as CD-ROM XA (Ex¬ 
tended Architecture) and CD-I (Compact 
Disc Interactive). To create such discs, 
you need an authoring system that can in¬ 
terleave streams of audio, video, and data, 
along with a formatter that can lay out sec¬ 
tors according to the XA and CD-I stan¬ 
dards. Dataware Technologies is one re¬ 
seller of the CDD521 thal can use the drive 
this way. 

Anatomy of a Writable Disc 

The spiral track of conventional read-only 
CDs consists of a scries of pits etched into 
a polycarbonate substrate that’s covered 
by a reflective layer. Intensity of reflected 
laser light varies due to diffraction caused 
by the pits. In the case of writable CDs, 
the substrate has a U -shaped groove (600 
nanometers wide and l(X) nm deep) cov¬ 
ered by a sensitive layer of organic dye 
and a reflective layer (usually gold). Using 
the groove to control rotational speed and 
radial tracking, the laser fuses the dye to 
the substrate to create impressions that or¬ 
dinary CD-ROM readers can detect. 

The price of a writable disc was initial¬ 
ly $40, but if s coming down fast. Kodak 
recently announced a single-disc price of 
$25 and predicted $L0 discs in three years. 
Why Kodak? The company’s Photo CD 
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technology creates economies of scale for 
makers of writable discs and CD recorders 
alike. (The CD recorder that writes Photo 
CD discs is, in fact, the Philips CDD52L) 
That’s great news for the nascent CD- 
recordable industry. 

The writable disc's layout reserves two 
regions for control information. Innermost 
is the power calibration area . Here the 
drive performs a series of test recordings to 
find the optima] laser power for each par¬ 
ticular disc. (Once this has been deter¬ 
mined, the drive remembers the setting 
and retrieves it from memory when it sees 
the same disc again.) Next comes the pro¬ 
gram memory area . Since the drive can 
record up to 99 incremental sessions and 
does not store a permanent directory in 
the lead-in area until you finalize the disc, 
this area serves as a temporary directory. 

Each session written by CD-Wriie is an 
ISO 9660 image. You can select and read 
any of these sessions with the CDD521. 
Only the first one, however, is visible when 
you load the disc into a standard CD-ROM 


ACTION SUMMARY 


■ WHAT THE PHILIPS CDD521 
DESKTOP RECORDABLE CD IS 

A CD recorder and ISO 9660 
formatter that writes discs 
readable in standard CD-ROM 
players, 

■ LIKES 

A revolutionary technology that 
heralds the dawn of personal 
CD-ROM publishing. 

■ DISLIKES 

Its immature, quirky software. 

■ RECOMMENDATIONS 
Invaluable for testing CD-ROM 
discs prior to mass replication, or 
for low-volume production of 
discs. Also useful for archiving 
and transporting large quantities 
of data. 

■ PRICE 

$7995 

m FOR MORE INFORMATION 

Philips Consumer Electronics Co. 

1 Philips Dr 

P.O. Box 14810 

Knoxville, TN 37914 

(615) 521-4316 

fax: (615) 521-4406 

Circle 1221 on Inquiry Card. 



reader. While Kodak’s Photo CD player 
will read multiple sessions, CD-ROM 
drives available today—including those 
bundled with MFC upgrade kits—will not. 


P. 


roducing 
the CD-ROM disc 


was an amazing 
experience. 



Do-It-Yourself CD-ROM Publishing 

I've always wanted to put the indexed full 
text of BYTE onto a CD-ROM, and the 
CDD521 gave me the opportunity. Prepar¬ 
ing the data, pumping it through the two 
authoring systems that 1 chose lor the ex¬ 
periment, and running a series of small- 
scale tests on the CD took several days. 
Writing 265 MB to the final CD was anti- 
climactic—it took just 20 minutes. 

I started with a collection of 4000-odd 
files representing the textual content of 
the last six years of BYTE—about 60 MB 
of data. First 1 ran a scries of filters to clean 
up and reformat the text. Next I married the 
text to the contents of a database of BYTE 
articles, embedding headers at the top of 
each file to enable fielded as well as free- 
texl search. 

Then 1 unpacked two text-retrieval sys¬ 
tems I'd been wanting to try out; Retrieval 
Technologies’ re:Search for DOS (see 
"Searching for Common Threads,” June 
1992 BYTE) and Personal Library Soft¬ 
ware's Windows Personal Librarian (see 
ihc Reviewer's Notebook in the September 
1992 BYTE). I used both to index por¬ 
tions of the data set and then eventually 
all of it. Duplicating the 60-MB data set to 
accommodate field codes specific to each 
retrieval system, along with adding the in¬ 
dexes, brought my image size up to 265 
MB—still less than half the space avail¬ 
able on the CD. 

The drive's multisession capability al¬ 
lowed me to test small samples of data 
directly on the CD. Little problems {e.g., 
absolute rather than relative path names) 
become big problems when multiplied by 
4000 files, so the ability to test incremen¬ 
tally is incredibly useful. CD-Write has 
one very annoying quirk. It can write one 
or more source trees to the CD, but it lops 
off the top level of each tree. This con¬ 


fused both retrieval systems. Indexes re¬ 
ferring Lo files of the form \ ARCHIVE\ 
19 91 \ f i 1 ename broke when those flies 
showed up on the CD as \ 1991 \ f iie- 
name. To work around this oversight, I 
had to use a fake root that I alternately hid 
and revealed using the DOS SUB ST com¬ 
mand. Philips acknowledges the glitch and 
agrees it should be fixed. 

Some valid DOS file and directory 
names aren't legal in ISO 9660. Filenames 
with hyphens and directory names with 
extensions are the notable examples. CD- 
Write alerts you when it spots an incom¬ 
patible name and aborts. After a few false 
starts, 1 wished the program would scan 
the entire input name space and produce 
a comprehensive list of problem names. 
Some resellers of this drive offer software 
that will write non-9660-compliant names 
to the CD or that can map such names to 
legal 9660 equivalents on the fly. 

At issue here is the ability to use a CD 
recorder not only as a publishing tool but 
as an archiver. Obviously, if you're pub¬ 
lishing a disc, you'll want to comply with 
9660. It's a different matter, though, if you 
simply want to dump the contents of your 
hard drive lo long-term storage on a CD. In 
that case, you’ll waul Lo keep hyphenated 
names (which MSCDEX can, in fact, read) 
or else correct them automatically. 

Opinions differ as to how useful CD 
recorders are for archiving. Sustaining 300 
KBps for the duration of the write session 
is a stringent requirement, and if there's a 
break in the flow of data, you've wasted an 
expensive disc. If s impractical, therefore, 
to feed the recorder from a network drive. 
Even a heavily fragmented local DOS vol¬ 
ume could pose a problem. While the abil¬ 
ity to archive to CP is limited, however, it 
can still be useful in some circumstances. 
Philips agrees that a future version of CD- 
Write should deal with names in a way 
that better supports archiving. 

Quirks aside, producing the CD-ROM 
disc was an amazing experience. For mass 
production of discs, you'll still need the 
services of a disc-maslering house, but the 
money you’ll save by producing and dis¬ 
tributing your own beta discs could pay 
for the drive in short order. Limited pro¬ 
duction you can simply do yourself, writ¬ 
ing CDs on demand. The OSF/1 distribu¬ 
tion discs, for example, are published this 
way using Young Minds' CD-mastering 
software for Unix and the Philips drive. If 
you think Quark, Frame, and PageMaker 
are the be-all and end-all of desktop pub¬ 
lishing, you ain't seen nothing yet. ■ 


Jon Udell is a BYTE senior technical edi¬ 
tor at large . You can reach him on BIX as 
“judell " 
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Still <fc> calculations. 


Aside from the carter mil¬ 
lion or 50 pe«f le who already 
hseMathcad®most engineers 
ard scientists continue -to do 
calculationS by hand. Ksina 
calculators and 


And print presentation qualify' 
documents complete uiiHi text, 

graphics and equations in real 
math notation. 

Mathcad comes with more 
than ©100 
cow- 
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Scratch pads, 0r jamming 
them into spreadsheets. <9r 
pounding away at code on 
rheir keyboards. 

ixJhich is ail *juite unneces¬ 
sary' when you consider that* f 
Mathcad provides a -faster, 
more natural, less error-prone [. 
alternative. Simply enter e^ua - ;! 
lions anywhere on th£ u>or|<- J3 

sheet. <5raph resuits m j-p and f - 

3'p. Change variables and IspgdtFV: 


nnOnly 

used 

■functions built 
in, including 
exponentials, 
differentials, 
cubic splines, 
FFfs and more. 
Full symbol ic- 
Capabilities are 
Available uiifb 
a menu pick, 
t )0 you can 
Evaluate any 

internal, 

Taylor series 

j--- - or infinite 

Sum just by clicking. 

Optional Electronic Hard - 
books*jive ytou insiantacosss 







to fully interactive -formulas, 
diagrams and dala -tables 
directly -from popular reference 
books. UVk MiVt+i them ryht 
in the handbook i fee if Or 
click and paste them for 
use in your Mathcad 
documents. 

Plus optional 
Applications Flicks with modi¬ 
fiable templates arc available 
for all major enoineerirva and 
Science fields. 

putdown your pencil, 
pick up the phone and call nonJ 
to get afree Mathcad Working 
Model ard complete informa¬ 
tion. Cr nuil Or fax 
-the coupon loelovu. 

Once you get youn 
hands on Ma+kcad, 
you‘11 never do math 
the same, way acjai n 

£al|: 6/7-577-10/7 

Fax- 017-577-8^ 

ISOO-MATHCAP 


FREE Mathcad Working Model. 


The Matfecad Working Model includes a concise demonstration 
d full/ functioning version of tWiC product It<s ttoe best wuy to 
wfroduce yourself iot\y le power and ease c?f Mathcad.. afs- 




text t© Support your work. 


Q PC Ldindouis'"* 
PPCP05 □ l 
P Mac i vrfDsW® 


Name 



Tide 


1 

Company 


1 

Address 

City 

SfJfe Zip 

I 

C*wnfr/ 

Phone 

1 \ 



Math Soft", Ino. 701 Broadu/a/i Cambridge, MA 0ZI3<1 USA • Phong.: l-800- 678--?223 • 617-577-10I7 • Bax; 61 7-577-8^77 

For information on Mathcad distributor* outside of the US., contact MathSoft USA © 1^2 MatHSoft, Inc.TM and ® signify manufacturer’* trademark or registered Trademark respectively. 

♦'Electronic Handbooks require Mathcad 3*1. 
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ltes¥)ur\MrKbws 
Haw Arrived. 


CA-dBFast 



Introducing 
new 

CA-dBFast™ 
The first 
and only 
dBASE™ 
compatible 
database and 
dBASE/X-Base language for 
Windows. It’s the fastest, 
smartest and easiest way 
for millions of users and 
developers to join the 
Windows revolution. 

Graphical, colorful CA-dBFast 
will bring new life to all of your 


W 

xoo 

WINDOWS 


liJ.vr.MhH 

ANNUAL 
WIN AWARD 



Your applications will really come to life 
with multiple colors andfonts, 

existing dBASE programs. 

Liven them up with multiple, 
movable windows, pull-down 
menus, check boxes, dialog boxes, 
radio buttons, push but¬ 
tons and bitmap pictures. 

CA-dBFast also helps T . 
you create new dBASE 



file fiispatch Customer Beceipts Reports Manrlesis Help 


Available Foul Messengers 


Starting Location 


Location 


Anderson, Jim 
Beaumont Robert 
Canfield, Peter 
Francis, Danny 
Franklin, Tom 
HandmJ, Dave i—- 
Jones, Bud 
Monty, Katherim I 
Patterson, Sally I 
Samudson, Har I 


Cancel 


iftytlW 


2 p/u 

□ del 

2 Wait 
2 Return 

□ Special 


Messenger Tracking System 


MESSENGER PICKUP SUP 


Cuiiuffier Time loon Studios 
Street 23N HanFred Place 
See Office Manager 


Uaino toe Palydor Records 
Slice!: 3t* Carton Street 
Courier Beauroont* Robert 


Number at P 


Total Packages This Weok 


Cl Alt 

W17/VU 

iW 

115:29:47 


CA-dBFast helps you create powerful, graphical database applications quickly and easily with 
pull down menus\ check boxes\ radio buttons and even bitmap images, 


programs quickly and easily 

Unlike other Windows devel¬ 
opment systems that force you to 
learn a new language, CA-dBFast 
allows dBASE, Fox and Clipper 
developers to use the 
language they 
already know with 
more than 200 
extensions and an 
interactive editor, compiler and 
linker. 

And full industry standard DDE 
and DLL protocols allow your pro¬ 
grams to communicate with other 



Windows applications. 

So call 1-800- 
CALL CA1 and we'll 
rush you a free 
Demo Disk. 

Call right now. 



IILS I PRjr:ijHFHIf>K,MA\( F 


After all, haven’t you waited 
long 

enough? /Computer’ 

/Associates 

Software superior by design , 

CAdBFast 


© Computer Associates International Inc., One Computer Associates Plassa, Islandia MY 11761^7000.1-800 CALL CAL dBASE is a registered trademark of Borland Internationa], 
Inc. Alf trade names referenced herein are trademarks of their respective companies. 
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REVIEWS 


APPLICATION 


Neural Net Adds Smarts to Spreadsheets, Slowly 


TRAI NDAT.XLC 


Analog 



TESTDATA.XLC 


Analog Value 



77it> charts demonstrate the Excel B mincel expert's performance in testing. The 
desired output values are displayed as open black boxes , and the expert's actual 
outputs as solid red boxes. In the left chart . the expert's responses matched 
the desired answers for the training data fairly welL {Perfect responses would have 
the red boxes lining up directly on the diagonal line.) The right chart shows 
that the expert did not yet generalize well with unknown inputs. 


MAUREEN CAUDILL 


W ouldn't it be nice to have an expert 
inside your favorite spreadsheet pro¬ 
gram? One who could learn to make 
decisions just the way you want them to be 
made? One who could, like a neural net¬ 
work, mimic the learning processes of the 
human brain? 

This enticing scenario is the premise 
behind Brained, a $249 neural-network 
expert shell from Promised Land Tech¬ 
nologies. The program is an add-in tool 
for Lotus 1-2-3 for Windows and Mi¬ 
crosoft Excel. The company claims more 
than a thousand users in science and in¬ 
dustry. According to Promised Land, the 
target audience includes business analysts 
who understand things like multiple re¬ 
gression and scientific analysts using the 
product as a modeling tool. 

The developers at Promised Land have 
given a lot of thought to making neural- 
network simulators easy to use T and their 
notion of placing one within spreadsheet 
packages is wonderful. Unfortunately, 
BraincePs performance doesn’t yet mea¬ 
sure up to its promise. 

Spreadsheets, with their sophisticated 



number-crunching capability, provide the 
easiest method of preprocessing data for 
neural networks. But it’s awkward moving 
the data between the spreadsheet and the 
neural-network simulator. In most neural- 
network shells, you must use the spread¬ 
sheet to process and format the data, write 
it out to a file, switch to the simulator pro¬ 
gram, convert the file to the format the 
simulator prefers, and then create and train 
the neural network. Once the network is 
trained, you convert the network's output 
back to a spreadsheet file, reenter the 
spreadsheet, and analyze the results. The 
process is tedious and prone to error. 

Promised Land has placed the neural- 
network simulator within the spreadsheet 
program itself and has provided program¬ 
ming macros to access the functions of the 
simulator. This makes the user interface 
uncommonly clean and simple to use, 
Braincel appears as an option at the bottom 
of tire spreadsheet’s Data menu. 

Braincel uses a variation of back prop¬ 
agation—called back percolation —as its 
network model. In simple terms, a back- 
propagation neural network learns toper- 
form a task through an iterative, super¬ 
vised learning procedure. The network 
typically consists of three or four layers 
of individual processing elements, or neti¬ 
rades. Each neurode in a layer receives 
input signals from each neurode in the pre¬ 
vious layer and transmits its single non¬ 


linear output to all the neurodes in die fol¬ 
lowing layer. The connections between 
the neurodes are individually weighted 
(both positively and negatively). 

You train the network by presenting the 
input layer with a data pattern. The activ¬ 
ity in the in put-layer neurodes transmits 
to the middle layer and then to die output 
layer, where the network’s answer is re¬ 
corded. This answer is compared to the 
true answer for that input pattern. The 
resulting error first propagates backward 
to the middle layer and then generates 
changes to the weight values between the 
layers. This process repeats for each pattern 
in the training set. Training a back-propa¬ 
gation network can take from a few dozen 
passes through the entire training set to 
hundreds of thousands of passes for very 
complex problems. 

Building an Expert Easy as 1-2-3 

Within Lotus 1-2-3, you first formal the 
data you want the expert to learn. For ex¬ 
ample, in Braincel’s easy-to-follow tuto¬ 
rial, the program learns to assess the like¬ 
lihood of a loan applicant’s repaying a 
loan. In this example, input values include 
such things as the applicant’s monthly in¬ 
come and expenses and number of depen¬ 
dents in the family. You enter the training 
samples into a spreadsheet, one sample 
per row. 

Each of these data items has its own 
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NEURAL NET ADDS SMARTS 


TRAINING TAKES TIME 


The test network is a three-layer back-propagation (or back-percolation) 
network with 11 inputs, 25 middle-layer elements, and .six outputs. The 
network’s output consists of a single estimated prediction (the analog value) 
and five category? nodes , which should have binary outputs (actually -0.5 or 
+0.5), A pattern is considered categorized if a single category node has a 
positive output while all of the other four category outputs have a negative 
output. The analog error is the average difference (magnitude) between the 
estimated prediction value and the true value for each pattern. The 
categorization error indicates, far those patterns in which the network 
generates a category t how closely the network ’s category matches the true 
category of the pattern. 



Braincel 
Lotus 1 -2-3 

Braincel 

Excel 

Neural-network 

simulator* 

Training data results 

Network model 

Back percolation 

Back percolation 

Back propagation 

Training time 

16 hrs., 6 mins. 

15hrs.,24 mins. 

2 hrs, f 35 mins. 

Number of training 
passes through data 

5300 

5300 

5300 

“Error" as listed in 
simulator's status 
information 

10.3% average 
error per record 

14.5% average 
error per record 

20% true 
rms error** 

Average analog error 
(smaller is better) 

5.4% 

4.8% 

7,9%_ 

Average categorization error 
(smaller is better) 

0.18 

0,23 

0.08 

Number categorized 
(larger is better) 

62 of 75 

56 of 75 

62 of 75 

Percent categorized 
(larger is better) 

82.7 

74.7 

82,7 

Number categorized correctly 
(larger is better) 

55 Of 75 

49 of 75 

60 Of 75 

Percent categorized correctly 
(larger is better) 

73 

65 

80 


Testing data results 




Average analog error 
(smaller is better) 

20.3% 

24.2% 

18.5% 

Average categorization error 
(smaller is better) 

1.50 

1.60 

1.40 

Number categorized 
(larger is better) 

41 Of 75 

47 Of 75 

48 of 75 

Percent categorized 
(larger is better) 

547 

627 

64.0 

Number categorized correctly 
(larger is better) 

9 o f 75 

10 of 75 

11 of 75 

Percent categorized correctly 
(larger is better) 

12 

13.3 

147 


' SAlC's Ansim. 

•* Brelrtcd returns "average error rates, whereas Ansim uses nms error rates. The runs is a more accurate reflection 
of how well a neural network has learned a problem; therefore, a afighlly higher fins enor rate does not mean Ihe 
Ansim network is less well trained. 


reasonable range of values: Monthly in¬ 
come may vary from $0 to $10,000, for 
example. You decide on reasonable mini¬ 
mum and maximum values and specify 
these values in the two spreadsheet rows 
just below the data examples. Braincel 
uses these minimum and maximum values 
to scale all data items from 0 to 1. In other 


columns, you place the desired output for 
your expert. In the tutorial, for example, 
the output is a loan quality rating of l (ex¬ 
cellent) to 5 (poor). 

To train the expert, you indicate which 
open worksheet contains the training data 
and specify the named ranges containing 
the input and output examples. The net¬ 


work trains either until the error is reduced 
to a certain level, or for a specified period 
of time, whichever comes first. Once the 
expert has been trained, you query die net¬ 
work using the Ask Expert selection from 
the menu. 

Documentation Needs Revision 

Braincel provides some nice chart func¬ 
tions, including two that track the dis¬ 
crepancies between the actual outputs and 
the desired outputs in either bar-graph or 
scattergram form (see the screen). Unfor¬ 
tunately, the manual gives no details on 
how to produce these chans. After l called 
the helpful Braincel support people, I was 
able to get the charts to work fine. 

If you know what you’re doing with 
neural networks, you can ignore the man¬ 
ual and produce useful results with the 
simulator. If you*re a beginner, chances 
are the manual will lead you astray. 

Is Back Percolation Better? 

Braincel has one serious problem: its per¬ 
formance on real-world problems. Brain- 
cel sounded like a godsend for one who 
is using a spreadsheet in conjunction w ith 
a neural network, because it would elimi¬ 
nate the awkward conversion process men¬ 
tioned earlier. T tried Braincel on a scaled- 
down version of an existing problem to 
see how it compares with the neural-net- 
work simulator I’ve heen using, Ansim 
from SAIC. 1 worked with both the Lotus 
1-2-3 for Windows and the Excel (4,0) 
versions on a 33-MHz 386 PC with a 387 
coprocessor under Windows 3.1. 

The data set 1 used includes i 1 input 
variables and six output variables. The out¬ 
put consists of a single analog value and 
five binary categories. A correct output 
provides an analog estimate, plus a single 
category delermination that should coin¬ 
cide with the analog value. The two thus 
provide a confidence factor for each other. 
My actual data has thousands of samples, 
but for this test I restricted training to 75 
randomly chosen patterns* I used a separate 
set of 75 patterns for testing. 

Because of the complexity of the prob¬ 
lem, 1 had little expectation that any of the 
networks would do well when trained on 
such a small amount of data. T just wanted 
to compare Braincel’s performance with 
that of a network trained for the same num¬ 
ber of passes on my commercial simulator, 
Ansim. 

Braincel’s automatic selection of both 
network size and learning parameter uses 
flawed heuristics. The middle-layer size 
it would have selected—nine—is far too 
small for a problem of this complexity, 
and the learning parameter w r as far too 
high. When I initially allowed Braincel to 
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IF LOGIC ALONE DOESN’T 
CONVINCE YOU TO USE 
PROGRESS, THEN HOW ABOUT 
A LITTLE PEER PRESSURE? 


1901 VAPBUSINESS 


1992 DATAPRO 

DBMS USER SURVEY 


PROGRESS 

SOFTWARE SYBASE INFORMIX INGRES FOCUS ORACLE 


DBMS REPORT CARD 


Reliability 


0.7 

6.9 

flj 

7.7 

7.9 

Eese d 1 Uee 


5.2 

82 

0.3 

79 

7.0 

Eafleisl rnstslE^UpgradB 

0.9 

0,0 

08 

7.e 

8 1 

63 

Rrrcfl/PftrioTim Return 


0.3 

6,5 

7.9 

0.1 

7.4 

FUNCTION ALtfY 

Flexibility 

9 1 

I.& 

■0.6 

0 4 

0.4 

76 

Inlertacfl CapabIMtifl* 

8,0 

0.0 

0,4 

0.1 

8,7 

7,4 


9.1 

e.B 

0.6 

8.3 

8.7 

7.0 

User Friendliness 

8,9 

7.7 

83 

81 

7.S 

7.0 

OS CompaiMty 

9.i 

84 

0.0 

9,0 

88 

7,5 

PRODUCT SUPPORT 

Documentation 

9.0 

SJ? 

0.6 

7.4 

6.2 

6.8 

Ventfcr Training 

0,T 

7.9 

8.0 

7.9 

7.6 

6.7 

Problem Response 

Time 

a.a 

7.5 

7.2 

6.8 

6.4 

0.2 

QoalJty of 

Vendor Suppori 

90 

7.0 

7.5 

7.4 

0,9 

12 

Frequency or 

Releases 

6,5 

7,5 

6.7 

6.9 

7.7 

12 

Responseto U&er 
Request 

e.B 

7.5 

7.0 

7,6 

7.0 

6.5 

OVERALL 

SATISFACTION 

0.0 

8.7 

0S 

8.3 

8.0 

7,B 


Compiled Irom |he latest Datapro reports wt DBMS/C&mpulcr System Senet Syhwira 
Bailable tor each producl listed (!w Informix, see Inlcxmfrit/SQLf. All results are Ihose of 
actual users o> the product as surveyed by Datapro 


I 


PROGRESS 

SOFTWARE 

PRODUCT FEATURES 

BORLAND 

INFORMIX 

INGRES 

Ease or use 

0.78 

0.87 

0.00 

6.06 

Memory requirement 


6.30 

614 

6.11 

Eaaa or programming 

0.87 

0.74 

6,79 

6.37 

Ability If? manipulate date 

0,73 

7.24 

7.14 

7 07 

Sorting capabilities 

0.59 

7,24 

7,21 

7 i; -1 

Provision tor software security 

0.00 

623 

7.00 

8.70 

Report writing capabilities 

7 M 

6 54 

6.50 

8.50 

Ease at use or interface 

013 

8 69 

6.05 

6.50 

Soil ware integration e&pabniiiss 

8.M 

6.12 

7.20 

6.15 

Ease or data retrieval 

8.B9 

7-26 

7.65 

704 

Satisfaction wllh product 
profitability 

7-91 

6.81 

6.79 

5.19 

OversN quality or ptoduci 


6.97 

7.35 

8.71 

PR00UCT FEATURES AVERAGE 

0,32 

6.02 

0.96 

G.41 

SUPPORT FEATURE 

Provision tor customer support 

6.20 

673 

8,10 

5.44 

Ctisrg.es for iraining time 

8.9t 

8.79 

S.S6 

4 71 

Provision tor lech nioal support 


8,14 

8-00 

5,15 

Proirleten for marketing support 

7 04 

597 

5,33 

4.04 

Dpcumarrlatloo 8 producl 
iftlcrmaiion 

8J2 

7.03 

0 57 

0 00 

Frequency of updates & reirisioni 

7.75 

626 

6.05 

5 74 

SUPPORT FEATURES AVERAGE 


602 

5.93 

5.15 r 

OVERALL AVERAGE 

8,17 

6.65 

6.62 

8.00 


©t992 VARBUSINESS Soltware Rapbrl Card reprinted wllh permission. 




For the second consecutive year, Progress ment system that gives you the flexibility to 
resoundingly swept all 18 categories of the build and implement high performance 
Varbusiness Report Card, And for the fourth applications independent of platforms and 
year in a row, Progress came database systems. It even 

out on top in the Datapro sur - PROGRESS lets you deploy any appiica- 

veys. Once again, users rated SOFTWARE ^ on m both multi-user and 
Progress superior to com- client/server environments. But 

petitors on everything from strength of product don't take our word for it. Listen to a source 
to quality of service and support. Which is only far more convincing. Yoor peers. For survey 
logical, since Progress is the one develop- results or a test drive, call 1-800-4 Progress, 

THE APPLICATION DEVELOPER’S CHOICE. 


Progress applications are fully portable across the broadest spectrum of hardware platforms, operating systems, network protocols and user inter¬ 
faces. So many, in fact, that we had to list them hem in small type: aix,™ ctos, hr/ux ™ Novell* nlm, osf/i * os/2 * 05/400,™ unix* ultrix ” vms“ 

XENIX * MICROSOFT* WINDOWS,™ X WINDOWS,™ DEC net,™ LAN MANAGER,™ net&lOS,™ NOVELL* SPX/lPX, TCP/lP and SNA APPC LU 6 . 2 . AUo, 

Progress lets you process information in other databases, including AS/400, c-ISam,™ ct-isam,™ oracle, Rdb, and rhs. 


Circle 148 on Inauirv Curd (RESELLERS: 1491, 






























































NEURAL NET ADDS SMARTS 


use its automatic heuristics, the network 
never dropped below 45 percent error af¬ 
ter extensive testing, producing near-ran¬ 
dom outputs. 

For my comparison, I specified a back- 
percolation network the same size as in 
my regular simulator, which uses a fully 
connected back-propagation architecture. 
1 also set the learning parameters with sim¬ 
ilar values in each case. 

1 trained the three networks—Lotus 
and Excel versions of Brained, plus my 
regular simulator—with this data for 5300 
training passes and then tested each version 
on both the original training data and on 
the unseen test data. The results are shown 
in the table. 

Braincel 1 s back-percolation network 
performed marginally well in both tests. 
While the error reported by Braincel was 
half the rms (root mean square) error re¬ 
ported by Ansim, all three of the networks 
achieved similar levels of competence. 

I found no indication that the Braincel 
back-percolation networks learned the 
problem any faster than an ordinary back- 
propagation network—if anything, their 
performance was a bit worse. According to 
Promised Land vice president Murray 


Ruggiero, back-percolation networks train 
"‘much faster than back-propagation and 
give better answers,” He claimed an im¬ 
provement of as much as tenfold in learn¬ 
ing speed using back percolation; my re¬ 
sults dispute this claim. 

When 1 described the problem and my 
training results to Mr. Ruggiero, he said 
the problem should be recast to a single 
output (the analog value), thus eliminat¬ 
ing the confidence-level categories, and 
suggested that when any network takes 
more than 1000 passes to train, the pre¬ 
processing has been done incorrectly. Such 
advice is totally misleading for many real- 
world problems. Difficult problems do 
take longer to learn. 

His suggestion does imply, however, 
that back percolation may have difficulty 
with problems that have more than a single 
output response or with hinary/analog 
mappings. Since Promised Land does not 
provide details of this algorithm, there is 
no way to judge its effectiveness except 
through side-by-side tests such as the one 
1 used. 

To make matters worse, what look 2 
hours and 35 minutes in my regular Win¬ 
dows-based simulator took over 18 hours 


in Braincel 1 s Lotus package to achieve. 
(The Excel simulator was somewhat faster, 
training in only 15 hours and 24 minutes.) 
I suspect that part of the performance prab^ 
lem is due to the overhead from the graph¬ 
ical Excel and Lotus environments. 

The Bottom Line 

While 1 love the notion of a spreadsheet- 
based simulator and had hoped that this 
product would rescue me from extensive 
drudgework, I have to give^Braincel a 
thumbs-down for my purposes. Despite 
its nice charting functions and easy-to-use 
interface, its performance is too slow; 

With a rewritten manual and better se¬ 
lection heuristics, Braincel might suffice 
for relatively small and simple applica¬ 
tions, but performance considerations 
make it inappropriate for large-scale or 
difficult problems. ■ 


Maureen Caudill is author of In Our Own 
Image: Building an Artificial Person (f?x- 
ford University Press, 1992) and has writ¬ 
ten extensively on neural networks and AI. 
She is a consultant hosed in San Diego, 
California , She can he reached on BIX c/o 
"editors. n 


AITech 


Ride the Aitech Wave, and You are Sitting 
On Top of the Desktop Video World! 



VideoSurge 


ffl rr,Tv 


ProPC/TV Plus 



* Portable PC-to-TV flicker-free encoder box 
- Allows TV/VGA concurrent display 

* Output VCpA text and graphics into NTSGSVH S/PAL 

* Supports VGA Hi-Color and True-Color modes 

* Supports all DOS and Windows 3-X applications 

* Converts VGA/S-VGA/PAL signals up to 16 million colors 


24-Bit full-motion video and image-capture board 

24-Bit True-Color, Keal-Time video windows 

lip to three NTSC/PAL video sources selectable 

640x480 resolution, up to 16 million colors 

Under SVGA 1024x768 resolution 

Supports stereo audio passthrough with volume control 


Aitech International, World Headquarters, 830 fliliview Court, Suite 145, Milpitas, GV95035 
Tel 408-946-3291 • i-800-882-8184 * Pax 408-946-3597 
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Election: your passport to multivendor connectivity. 


The computing world is chang- 
|g. Now, Reflection*and the Reflection 
etwork Series* software extend the reach 
f your desktop computers in multivendor 
tivironments. 

Together, Reflection and the 
eflection Network Series link all your 
htems. Reflection provides the user 
[terface, offering the most precise VT and 
* text and graphics terminal emulators 
Jr DOS, Macintosh, and MS-Windows, 
eflection also delivers fast file transfer, 
eyboard mapping, and a powerful 
jmmand language to automate the most 
omplex tasks. 


Using Reflection with the 
Reflection Network Series lets you work on 
host and server applications at the same 
time. Access is provided to Digital VAX, 
UNIX, HR and IBM hosts, concurrently , 
along with Novell and other LANs,You can 
run multiple protocols simultaneously on a 
single PC, and switch among them without 
rebooting. Because protocols are loaded 
only as needed, memory is saved as well. 
It’s the software solution that operates 
without a lot of additional hardware. 

Reflection and the Reflection 
Network Series—the connectivity 7 choices 
for a changing world. 


Scwpton Systcnu^E 
Pftwmn AB/S 
Nocom Norge AS /ft 
Rttdeinil/IS 
ConunGarrifCH 
Megitec/AirS 
Brazil hoftwiirt/BRA 
One to Seven Pmdueis/NT: 
Singnpore Computer Systems 
he, UiyflN 
ALiDcTechnatojticVB 
Tempest KuropuDK 
Cytcmct Systems^! 


( 61)733249 

tmj7?2280 

(04012373010 

my 8M \m 

(MO) 434 937 
(1)376316 
(030)2421074 
<1)6131234 
(93)46340 44 
(010)32 I090 
(034)70494 
(1)613061 
(01)730 24 31 
0)674 3633 
(21)240 3143 
(9)3360740 

4412636 
£ 02)710 3611 

(03)3962 3™ 


SOFTWARE 


Walker Rid ier& On inn, Inc. 2? 


2815 Easliake Avenue East, Seattle, Wastiinilon98102 / 206.524.MO7/FAX; 206.322.8151/Mtenhof, 2513 AM Den Haag, The Netherlands / +31.(0)7(1.356,09.63 /FAX: +31, (0)70,356,12.44 
Reflection and Reflection Network Series are registered trademarks of Walker Richer 4 Quinn, Inc. All other trademarks arc the property of their respective holders. 
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RTC180 RTC52 


RTC31 RTC-V25 


Micromint's RTC Controller Family 

in the World! 


Micromint's RTC series of compact controllers gives you the BIGGEST list of 
usable features available in little controller packages. 

RTC controllers and peripherals let you match the processor to the job: 8031, 

80C52BASIC, HD64180, 68HC11, or V25. Next, you add the optional I/O you need: 
serial (RS-232 or RS-485), parallel, A/D, D/A, optoisolated, high-voltage, IR, and more! 

With the RTC Stacking Bus, all this power comes with a footprint ranging from 
3.5" x 3.5” to 3.5 M x 5” (depending on the processor board required). No other controller series gives 
you the BIG power of RTC controllers in the same little space. 


RTC-HC11 




Dexdyne, Ltd. 15 Market Place, Cirencester, Glos. GL7 2PB, UK 
Tel: 0285-658122 • Fax: 0285-655644 


Universal Programmer from $1775 

• Programs and Tests over 4,000 devices 

• Memory (unlimited), FLASH (including 
Boot Block Bx family), Serial EPROMs, 
Intel/Signetics and Motorola 705+01 
MICROS AMD MACH k ALTERA MAX+ 
EPLDs Lattice CALs+l/SPLSI, NSMAPLE+ 
GALs Atmel 2500+5000 EPLDs, Microchip 
IlCs, Phil/Sig PMLs 2552+2852. All Waferscale. 

• New Technology Universal PLCC socket 

• Gang Module for Memory, Micro,PCMCIA 

• Up to 104 fully protected pins; 100W PS. 

• Standard parallel printer port 

• Fully integrated Algorithm Development 
language allows users to add/change parts 

• True State Machine Testing capability 

• True full Self calibration & Diagnostics 

• Manufacturer approved Algonthms 


Low Cost Programmer from $395 

• 32 pin E/EPROMs to 4MBytes, Flash EPROMs, Intel Micros 

• Gang Module (4 sockets), Motorola Micros Module 

• RS232 interface; internal eraser option; Stand-alone capability 

Intelligent Rom Emulator /row $455 

• "ln-Circuit-Emulator" type features: Address Compare (with 
HALT output), Address Snapshot, Trigger Input, Reset Output 

• Standard parallel Printer Port (64Kbytes in 10 seconds) 

• Stand-alone operation (rechargable NiCad battery) 



750 N. Pastoria Ave. Sunnyvale, CA 94086 USA 
Tel: (408) 730-5511 Fax: (408) 730-5521 
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F rom time to time we make the BYTE sub¬ 
scriber list available to other companies who 
wish to send our subscribers material about 
their products. We take great care to screen these 
companies, choosing only those who are reputable, 
and whose products, services or information we feel 
would be of interest to you. Direct mail is an effi¬ 
cient medium for presenting the latest personal 
computer goods and services to our subscribers. 

Many BYTE subscribers appreciate this controlled 
use of our mailing list, and look forward to finding 
information of interest to them in the mail. Used are 
our subscribers* names and addresses only (no other 
information we may have is ever given). 

While we believe the distribution of this information 
is of benefit to our subscribers, we firmly respect the 
wishes of any subscriber who does not want to 
receive such promotional literature. Should you 
wish to restrict the use of your name, simply send 
your request to the following address. 

EVTE Magazine 

Attn: Subscriber Service 

P.O. Box 555 m/i m 

Hightstown, NJ 08520 Rill 
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dBsee 3.0 

The standard CASE for Clipper 


The ideal instrument for software development and maintenance in Clipper, 
and for the production of technical and user documentation. 
dBsee 3.0 brings cost and time savings of up to 90% compared to traditional development methods. 
The proven solution for companies who want to optimize and standardize 
their software development projects. 




generated sources. The modifications are identified, 
saved and restored in successive automatic genera¬ 
tions using Reverse Engineering techniques. 

Technical features 

The design of the data entry forms allows one to use: 


fail dBsee 3.0 
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say - get - functions - expressions - memo fields - semi 
graphic fonts - boxes etc. - conditional display and edit - 
multi-level look-up windows on every encoded field with 
data-entry facility for data not present in file - selective 
refresh of screen fields - virtual screen for data entry manage¬ 
ment of formats of up to 65,000 lines by 65.000 columns - 
windows with horizontal and vertical scroll - 
printer/screen/color configuration. The generated applications 
feature Contextual Help and windows which facilitate the 
search on encoded information. 

Reports. Unlimited number of scanned files - up to 9 grou¬ 
ping levels plus general toLal. Print attributes for every item {- 
bold, underline, italic, etc) - Summarising computations (min, 
max, total, mean, variance, standard deviation, range). 

Local Area Network. The developed applications can be 
generated to operate in Local Area Networks. 
File/record/logical lock for multiuser access. 

Complete technical documentation on developed projects; 
data dictionary, symbols cross-references of screens and 
reports. User Manual. 


Call us for a free demonstration disk. 
For further information please call 
++39-323- 922066/925356 (Ask for Mtchela) 

ISA sri Italian Software Agency Via Torino, 2 23042 Baverto (NO) Italy 
Tel. ++39 - 323 ■ 922066 924239 925356 Fax: ++39 - 323 -925200 


Distributor fur Australia. New Zealand and Papua New Giiiittat 

Sbowood Compliance Soflwatt-Salrabiiiy (Australia) Tel 08^503330 Fax 0^2588232 
















The Most Complete Line of Add-in Memory Boards for HP-Computers 




We’re strong on Performance 


HP 

1000 

A400, A600, A 700/1 -2-4-6-8 MB 

A900. A990/4-B-16-32 MB 

Hood-Connectors 

HP 

3000 

9x7/16-32-64-128 MB 

Extender card for 5 and 7 modules 

920.922,932, 948, 958/16-32 MB 

925.935.949/8-16MB 

950, 955, 960,980/16-64 MB 

HP 

9000 

200,300/0,5-1-2-4 MB 

318, 330/4-0 MB 

319/4-8 MB 

332/1-4 MB 

340/4 MB 

345,375,380/4-8-16-32 MB 

350.370/4-12 MB 

360/4-8-12 MB 

362/1-2-4 -8 MB 

382/4-8-16 MB 

400/4-8-16-32 MB 

425e/4-8-16 MB 

705,710/8-16-32 MB 

720. 730/16-32-64 MB 

750/16-32-64-128 MB 

8x7/16-32-64-12B MB 

Extender card for Sand 7 modules 

820, 822, 832, 842,852/16-32 MB 

825,835,845/8-16 MB 

850,855,870/16-64 MB 


• 10 Years Warranty 

• Immediate Delivery 

• Affordable Prices 

GFKT HAMBURG GERMANY 
Frankenstrafte 29 < 2000 Hamburg 1 
Phone (40) 23 73 01-0 
Fax (40) 23 17 89 
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REVIEWS 


SOFTWARE 


Next-Generation Code Generators for Windows 


STEVE APIKI 


W indows programming is a compli¬ 
cated process. Class libraries like 
Borland’s Object Windows Library 
(OWL) and Microsoft Foundation Classes 
(MFC) and environments like Visual Ba¬ 
sic have gone a long way toward address¬ 
ing the complexity. But there are still lim¬ 
itations: Visual Basic is too restrictive for 
some projects, and the class libraries just 
aren’t suitable for quick prototyping. 

Caseworks’ Case:W and Blue Sky Soft¬ 
ware’s WindowsMaker Professional are 
Windows development tools that remove 
these limitations. Each helps you build a 
user interface with remarkable ease, while 
letting you work with languages and li¬ 
braries that can handle the most complex 
Windows programming job. 

The latest versions of these applications 
generators add snap-in code-generation 
support for class libraries and other pro¬ 
gramming environments, as well as some 
casc-of-usc enhancements. And while they 
present stylistic differences that may make 
you favor one or the other, one of them 
should be in every Windows developer’s 
bag of tricks. 

Plug and Play 

Case:W 4.02 and WindowsMaker Pro 4.0 
generate source code from visually speci¬ 
fied user-interface designs. Each package 
consists of a visual design environment, 
a code-generation module, and a rules 
database for translating the visual design 
into program source (usually C and the 
Windows API). These new releases let you 
plug in new rules databases for different 
source targets, like the Windows NT API, 
OWL, MFC, and XVT’s portable library 
package. 

To use both packages, you fire up a 
Windows application in which you visually 
design user-interface elements such as 
menus and dialog boxes. Next, you let the 
code generator build source code from 
your design. The code carries all the func¬ 
tionality of the user interface that you’ve 
built. To this interface you add whatever 
additional code is necessary to complete 
your application. 

Both systems supply a complete devel¬ 
opment environment, incorporating inter¬ 
nal and external resource-design and edit¬ 
ing tools. They also build a make file, 
which allows you to compile and link your 


Screen 1: 

Case :W 4.02 
builds help 
systems 
automatically , 
includes strong 
support for MDI, 
and generates 
code for 
Object Windows. 


new interface from within the designer. 
You can complete an entire project from 
start to Finish without ever completely leav¬ 
ing WindowsMaker or Case:W. 

To evaluate these packages, I designed 
and built the interface for two small ap¬ 
plications. The first. Bitmap Sampler, is 
an MD1 (Multiple Document Interface) 
application that shows Windows .bmp files 
in MDI child windows and lets you zoom 
and adjust contrast on each image. The 
second is a simple table editor that uses 
buttons and other controls inside the main 
application window. 

Case: W 4.02 

CaserW 4.02 includes a rules database for 
generating C code for the Windows API 
(Caseworks calls these databases knowl¬ 
edge bases). For the moment, you can also 
purchase additional knowledge bases for 
OWL and MFC; Caseworks plans to roll 
these knowledge bases into the base prod¬ 
uct (and maintain the price) in version 4.1. 

Creating and changing menus is some¬ 
what tedious in Case:W because you must 
constantly switch between the menu bar 
in your prototype and an “update” menu 
selection in CaserW’s menu bar. Once 
you've defined a menu, you can link it to 
another menu, user-defined code, anoth¬ 
er window, or a dialog box. 

One of CaserW’s best features is its ex¬ 
tended code support for dialogs, which lets 
you link program variables or functions 
directly to dialog-box controls. Extended 
code support can also include data-entry 
validation. Case:W’s other unique features 
are automatic help-system generation and 
CUA (Common User Access) monitoring. 


Checking the Help system menu item 
makes CaseiW automatically build help 
resource files (which you can edit with a 
Rich Text editor) and add a working Help 
pull-down menu to your application. CUA 
monitoring makes CaserW flag CUA vio¬ 
lations in your design and offer sugges¬ 
tions (or automatically make changes) for 
adhering to CUA guidelines. 

Building MDI applications is simple 
with CaserW (see screen 1). First, you tell 
Case:W that you want your main window 
to be an MDI frame; then, you generate 
another complete window prototype and 
link that in as an MDI child. CaserW builds 
the code necessary to initialize child Win¬ 
dows and adds the MDI-required Window 
menu to your menu bar. 

Case:W built Bitmap Sampler into a 
.CPP source file, an .HPP header, and mis¬ 
cellaneous resource files. CaserW lets you 
make any additions to generated source 
you’d like (you just can’t change CaserW 
code within a line), and it will preserve 
your code through subsequent generations. 
I found the added code preservation good 
enough that I didn’t even bother to back up 
sources after a few design iterations. 

The code quality was very good, but 
generation is a little slow; it took CaserW 
almost a minute to complete Bitmap Sam¬ 
pler (WindowsMaker only required about 
4 seconds). I also had a minor problem 
when choosing the Help building option 
in the middle of a design, which left an ID 
definition out of the header file. 

WindowsMaker Professional 4.0 

WindowsMaker is very similar to CaserW 
in capabilities and architecture, but it has 
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WINDOWS CODE GENERATORS 


Screen 2: 

WindowsMaker 
Professional 4.0 
features a tool¬ 
bar-based 
interface and a 
built-in dialog 
editor as well as 
support for snap- 
in code-generation 
modules. 



some significant stylistic differences. Like 
Case:W, WindowsMaker supports plug¬ 
in code-generation databases (called 
Swkch-U modules) for MFC, OS/2 Pre¬ 
sentation Manager, OWL, the Windows 
NT API, and other environments. 

Besides support for Switch-It modules, 
WindowsMaker T s most notable new fea¬ 
ture is its tool-bar interface. The tool bar 
lets you get to all the design, generation, 
and configuration utilities* 

Menu-making is easier in Windows¬ 
Maker than in Case:W. You just point and 
dick on menu elements to choose menu 
names, accelerators, and linkages. Win¬ 


dowsMaker also supports multiple menu 
sets, so you can build menus that need to 
change dynamically* 

WindowsMaker also has a more com¬ 
prehensive set of design tools than does 
CaseiW. h has a sophisticated built-in di¬ 
alog editor (see screen 2), which is easy 
to use and better than the editor provided 
by the SDK (Software Development Kit). 
Blue Sky's dialog editor can also pull in 
custom controls (e.g., Borland's 3-D style 
controls) from external DLLs. 

In general, WindowsMaker has the bet¬ 
ter visual designer interface. However, it 
lacks much on-line help and some of the 
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ACTION SUMMARY 


A Message 
To Our 
Subscribers 

ROM TIME TO TIME WE 
make the BYTE 
subscriber list avail¬ 
able to other companies 
who wish to send our 
subscribers material about 
their products. We take 
great care to screen these 
companies, choosing only 
those who are reputable, 
and whose products, 
services or information we 
feel would be of interest to 
you. Direct mail is an 
efficient medium for 
presenting the latest 
personal computer goods 
and services to our 
subscribers. 

Many BYTE subscribers 
appreciate this controlled 
use of our mailing list, and 
look forward to finding 
information of interest to 
them in the mail. Used are 
our subscribers' names and 
addresses only (no other 
information we may have is 
ever given). 

While we believe the 
distribution of this infor¬ 
mation is of benefit to our 
subscribers, we firmly 
respect the wishes of any 
subscriber who does not 
want to receive such 
promotional literature. 
Should you wish to restrict 
the use of your name, 
simply send your request to 
the following address. 

BVTE Magazine 

Attn: Subscriber Service 
P.O.Box 555 

Hightstown, NJ 08520 {jjfl 


■ WHAT WINDOWS CODE 
GENERATORS ARE 

Prototyping and development 
tools that generate useHnterface 
code from a visual designer, 

■ LIKES 

They cut development time 
dramatically, even for 
applications frameworks; plug-m 
code generation modules 
contribute to portability, 

■ DISLIKES 

Lack of synchronization with 
integrated compiler 
environments. 

■ RECOMMENDATIONS 

Choose between them based on 
personal preference, but every 
Windows developer should have 
one or the other. 


m PRICE 

Case:W Corporate Edition 4.02, 
$995 

WindowsMaker Professional 4.0, 
$995 

Wi n do wsMa ker Switch-It 
modules, $495 

■ FOR MORE INFORMATION 

Casework*, Inc. 

1 Dun woody Park, Suite 130 

Atlanta, GA 30338 

(800) 635-1577 

(404) 399-6236 

fax: (404) 399-9516 

Circle 1 222 on Inquiry Card. 

Blue Sky Software Corp. 

7486 La Jolla Blvd.j Suite 3 

La Jolla, CA 92037 

(800) 677-4946 

(619) 459-6365 

fax: (619) 459 6366 

Circle 1 223 on Inquiry Card. 
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Allow us to 






tank up the 

volume 


n your 


Just when you thought you had us pegged for building fiery-hot graphics cards we decide to 
throw a curve ball. And this one's aimed directly at your ears; the new Orchid Sound Producer 
[o. An easy-to-load board that features a phenomenal 20-voice synthesizer, delivers sampling rates up to 
-.1 KHz and is 100% compatible with SoundBlaster Pro, along with three other sound standards—Disney 
>und Source, AdLib and Covox Speech Thing. MIDI support, joystick port, microphone, speakers 
[id our exclusive Voice Notes (for audio post-its) are bundled for an absurdly low $199. For more 
stalls, call SOO-7-ORCHID. Or fax: 510-490-9312. And prepare to sample true audio ecstasy. 

£11992 Orchid, Sound Producer and Voice Notes are trademarks of Orchid Technology, AM other trademarks are owned by their respective manufacturers. 
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WINDOWS CODE GENERATORS 


BYTE BACK ISSUES 
FOR SALE 


January 
February 
March 
April 
| | May 

Issues 

Available JimC 

July 

August 

September 

October 


November 

December 

Special 

Issues 


1988 thru 1989 U.S. Delivery $3.00, Foreign Delivery $4.00 
1990 thru 1992 U.S. Delivery $6.00, Foreign Delivery $8.00, 

Canada & Mexico $6.50 

European customers please refer to Back Issue form in International Ad¬ 
vertising section of book. 

Please indicate which issues you would like by checking (V) the 
boxes. Send requests with payment to; 

BYTE Back Issues, 

One Phoenix Mill Lane 
Peterborough, N.H. 03458 
(603)924-9281 

□ Check enclosed Charge: □ VISA □ MasterCard 

Card#_ 

Exp* Date__ 

Signature_ 


1988 1989 1990 1991 1992 1993 
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IBM 

IBM 

CMkidA '92 

Vtortffcws 

Portability 



Name_ 
Address 
City ._ 



nicer automated features of Case:W, such 
as the automatic help system. 

WindowsMaker and Case:W diverge 
most sharply in the design of generated 
code modules and user modules* While 
CaseiW builds a simple collection of files 
and relies on its code-regeneration algo¬ 
rithm to protect user additions* Windows- 
Maker builds a hierarchical system of pro¬ 
tected and user-modifiable sources* There 
are three principal kinds of files: main 
source module, protected .WMC files, and 
user modules. Most user modifications go 
into the user modules, and you’re not al¬ 
lowed to touch the .WMC files. Windows- 
Maker doesn’t need to preserve user code, 
because it has full access to .WMC files 
and only declares user functions that you 
define in the user code modules. 

This makes for a better-protected system 
but imposes some restrictions. The file 
structure closely parallels the structure of 
applications written to the Windows APL f 
but 1 found it hard to get used to with 
MFC* When building MFC applications, 
yon don’t define w indow class member 
functions; you define global functions, 
which are called by member functions in 
protected modules* Blue Sky is working 
on changes in the MFC module structure 
that should make things more straightfor¬ 
ward. 

WindowsMaker supports controls in the 
client area (by modifying a dialog box to 
act as the client window) and MDI appli¬ 
cations. However, its MDI support is more 
limited than Caseys, 

Final Thoughts 

There are some difficulties common to 
both packages* Hie most significant is the 
conflict between integrated environments 
if you use a compiler with its own IDE. 
CaserW and WindowsMaker want to be 
your primary working environment, and 
getting them in sync with a compiler IDE 
is difficult* However, if you usually edit ! 
com pi I e/d eh ug u s i n g co in mand-1 i n c too l s, 
you won’t find this much of a problem. 
Also, I tested these products with small 
applications. Coordinating interface de¬ 
velopment with large sections of back-end 
code could prove more difficult. Finally, as 
a minor complaint* neither directly sup¬ 
ports Windows 3*1 common dialogs. 

But that’s the bad news. Overall, I got 
hooked quickly on both these packages. 
They cut a huge chunk out of up-front de¬ 
velopment time, and they make especially 
nice additions to OWL and MFC, ■ 


State_Zip 

All orders must be prepaid. Please allow four weeks delivery. 


Steve Apiki is a technical editor for the 
BYTE Lab. You can reach him on BIX as 
"apiki" or on the Internet at apiki@bytepb 
.byte.com. 


228 BYTE ■ JANUARY 1993 













































XVTs Portability Tcolkn ,, " is a powerful 
C development environment that allows you ro 
build a single application, then re-compile to every 
major GUI without rewriting code. XVI solutions 
also include an interactive design tool and a class 
library for C++ developers. 

•Supports Macintosh, Microsoft Windows. 
Windows NT, OS/2 Presentation Manager, 

OPEN LOOK, OSF/Motif, and Character Systems 

•Native look-and-feel to all target GUIs 
•Portability to 26 hardware systems 

•Access to the complete functionality of every' 
windowing system 

•Easier to use than native development toolkits 
• Minimal size and performance overhead 
•Shorter development cycles 
•No royalties or runtime fees 

•Clear documentation and 
responsive technical support 

ifda 188 on Inquiry Cord (RESELLERS; 189). 


Now in its third generation, XVT is recognized 
as the industry leader in portable GUI 
development solutions and is the base document 
for the emerging IEEE standard. It is used by 
world-class software developers like "Novell 
•HP *ATM ‘Digital • Lockheed "Kodak 
•Grammatik/Reference Software, because it allows 
them to take their applications to the widest 
market, quickly and cost effectively, 

Don't write another line of code without gearing 
up to develop your application simultaneously for 
all GUIs. Call for technical materials and a demo. 


SOFTWARE INC 

The ponahle GUI development solution. 

1 - 800 - 678-7988 

XVT Software Inc, 4900 Pearl East Cr. Boulder, CO 80301 
(303) 443-4223 FAX (303) 443-0060 

For European Inquiries, contact PV1 Precision Software GmbH 
Phone: 49 D 6103/3794 0 Fax: 49 0 6] 03/36 95 5 


A Macintosh 


A OSF/Motif 

Shown above are four of the seven GUIs supported by XVT 


A Microsoft Windows & Windows NT 



















































































































SupraFAXModem V,32brj intemd 
$349.95 tWWfnckws 



The Best Choice: SupraFAXModem 


SupraFAXModem V,3£lbis Exter 
$ 399.95 Stand Alone 
$ 439.95 Doa/Wlndows 


Inside or Out, now you can choose the lot-selling 
SupraFAXModem technology that best fits your 
computer. Hiiher way. Supra can turn your PC into a 
communications powerhouse! 

SupraEAXModems come in a wide range of models, 
from our budget-minded SupraKAXModem 24/961 io the 
fastest fax modem available: the SupniFAXModem V32bis« 

Whichever model you choose, you will get Supras proven 
technology and reputation for high-quality, reliable modems. 

Supra modems are designed for novice and expert 
communicator alike, Whetlier you use 
DOS™, Windows™, or a 
Macintosh™, we'vegor a 
package for you — and our 
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F e a i u t \ n g 

Rockwell 

Modem Technology 


packages include everything you need Plus our 
easy-to-follow Getting Started manuals will help you 
install your modem and start using it in just a few 
minutes! Imagine sending 
and receiving perfect faxes, 

exploring the world of on-line databases, or retrieving an 
important work file—all from the convenience of your 
desk. And advanced users will appreciate the error- 
comection artl data-conipiession features that can save you 
money! 

No matter what your needs, a Supra modem is your 
best choice. Call its today £ 

1 - 800 - 727 - 8647 , and 

find out why! 


MODEL 

INT./EXT. 

FAX 

DATA 

V.42bis & MNP 5 

MAX THROUGHPUT 1 

SupraJAXModHii V,53hfes 


14,400 S / R 

j4,4do 


S7J60O 

SujxiiEAXjModrai V.j'Z 

E 


9600 

yis 


SupralAXModen] Plus 

E 


2400 


9600 

SupfiiFASMtKktii lym 


; 5)000.5/4HIMR 

2400 

W sdiwaic 


j DOS Package Includes modem, Fix Talk™ 

Plus, COMiL im , cables, manuals * Windows Package ir dudes mudum, W infax™, cables, ruanuais | 


CALLER ID 

AWSENOW 


AJI Trademarks Belong io ihsir I'espectiva companies. 7101 Supfa p-rive S-W Albany, Qfi 0732 1 USA ■ 503-907-2410 ■ Fa*: 503-967-2401 




















REVIEWS 


APPLICATION 


Topas 4.0 Simplifies 3-D 


Among the new features of Topas 4.0 are hump and procedural maps, which give 
greater control over lighting and surfaces. 


TOM YAGER 


T opas, the 3-D modeling, rendering, 
and animation software from AT&T 
Graphics Software Labs, has long been 
a mainstay of graphics professionals. Now 
the audience is greater, with nongraphics 
types becoming interested in creating their 
own realistic 3-D images for logos, virtu¬ 
al prototypes, architectural previews, com¬ 
mercial animation, and business presen¬ 
tations* 

The latest version of Topas continues 
to serve this audience with some enhanced 
features. But its commonsense interface 
also gives business people who are new 
to 3-D the tools to produce dynamic 3-D 
images and animations for presentations 
and other projects. 

The Nickel Tour 

Topas 4.0 is a complete 3-D graphics sys¬ 
tem designed for 386- and 486-based com¬ 
puters, It combines three vital components 
that all professional 3-D systems should 
address. First, it is its own modeler. With 
Topas, you can create 3-D objects from 
scratch or import and modify objects cre¬ 
ated elsewhere. Second, Topas has a built- 
in Tenderer, which uses the PC to calcu¬ 
late surfaces, the part of every object (real 
or simulated) that reflects light and shows 
the object's color, texture, and other visu¬ 
al attributes. The Tenderer then converts 
those calculations into graphics for your 
monitor or printer. It is the effectiveness of 
the Tenderer that determines how close 
your 3-D images come to reality. 

And finally, Topas animates 3-D graph¬ 
ics. Topas can make objects move along a 
path you specify, make the objects change 
shape and surface characteristics, alter the 
point of view {or camera), adjust lighting, 
and control other elements that define a 
scene. A low-quality version of an anima¬ 
tion can be created and played back di¬ 
rectly by your computer. You can record 
one frame at a time to videotape or record¬ 
able laserdisc (or film, for that matter) to 
create high-resolution smooth motion* 
Topas runs under DOS and manages its 
own extended and virtual memory. You Ml 
need 8 MB of RAM, a compatible mouse 
or tablet, and a graphics display. Topas 
runs on many kinds of displays, including 
VESA (Video Electronics Standards As¬ 
sociation)-compatible VGA controllers. 
1 was disappointed to find there was no 


support for so-called “hi-color” VGAs* 
While Topas will run in any resolution 
supported by your VESA VGA, it will 
support a maximum of only 256 colors. 
In its defense, Topas does more with a 
256-color palette than any graphics pack¬ 
age Tve seen. For more colors, you’ll need 
more expensive True vision Targa, Targa+, 
AT Vista, or compatible boards. Drivers 
for the display-board component of Ma¬ 
trox Studio (see “Style Meets Substance in 
Matrox Studio,” November BYTE) were 
not ready in time for this review, but they 
are on the way. 

Topas operates with either one or two 
monitors* By making changes to an ed¬ 
itable configuration file, you can direct the 
program's menus, wireframe object dis¬ 
play and creation, and full-color render¬ 
ing to either monitor in a two-monitor 
system. In the BYTE Multimedia Lab, 1 
ran Topas with both a Diamond Stealth 
VRAM VGA and a Truevision AT Vista 
with 4 MB of display memory. 

One aspect of Topas that catches some 
people off guard is its security block. 
Topas will not run on any system that does 
not have the block plugged into its parallel 
port* This is the least intrusive of the copy¬ 
protection schemes Tve seen; it actually 
controls not how many copies you make 


but how many you use at once (one), T 
sometimes find myself juggling around 
the many blocks I have because every 
block wants to be first in line. I wish se¬ 
curity blocks weren’t necessary, but I un¬ 
derstand the need for them. 

Getting to First Base 

The previous version of Topas was short 
on packaging and documentation. The new 
manuals are a big improvement, and they 
include a well-done tutorial booklet that 
teaches you 3-D fundamentals and walks 
you through a few sample scenes. The ref¬ 
erence manual, however, is laid out in the 
same structure as the program’s pull-down 
menus. The manual should have been split 
between guide and reference sections, 
since material is needlessly duplicated. 

Topas needs the most work in its on¬ 
line help. This version is the first with help, 
but it’s not terribly useful. The help system 
is also linked to the menu structure, and 
it gives you a few scant words of expla¬ 
nation for any menu item you click on— 
but there are no keyword searches, no main 
index, and none of the structure you ex¬ 
pect from a help system* Still, the docu¬ 
mentation, particularly the tutorial, will 
get you up to speed fast, and Topas’s com¬ 
monsense interface makes trips back to 
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Cali or write for descriptive brochures, prices 
or applications assistance: 

INTEGRAND 


8820 Roosevelt Ave, * Visalia r CA 93291 

209/651-1203 

FAX 209/651-1353 
We accept VISA and MasterCard 

ttNlXITAT ™ raw - rw INTEL. Dms and compo# teams WT nMt) 


Accepts Most Motherboards and Passive 
Backplanes 
Doesn't Look Like IBM 


Rugged, Modular Construction 

Excellent Air Flow & Cooling 


Designed to meet FCC 


204 Watt Supply H UL Recognized _ 

200 & 300 Watt Supplies , UL r CSA , TUV 
Reasonably Priced 


WJ00 


Three Models: Drawer r Shelf r and Panel 
Reasonably Priced 


Rack & Desk 
Chassis 


XT/AT/286/386/486 

1111111111111II111111111111111 


Integrand's unique packaging design uses 
modular construction. We have 3 basic 
models for ISA/EISA bus computers. Over 
90 interchangable modules allow you to 
customize them to nearly any requirement. 
We make drive enclosures and rackmount 
keyboards too. Integrand offers high 
quality, advanced design hardware and 
strong support. Why settle for less? 


Racks, Desk Models 


TOPAS 4.0 SIMPLIFIES 3-D 


the manual unnecessary after a while. 

In a one-display system, all your draw¬ 
ing, menu selections, rendering, and ani¬ 
mation take place on the same screen. Most 
functions are spread across the top of the 
screen in the ever-present menu bar; the 
rest are in the materials palette, activated 
by sweeping the mouse or tablet pointer 
off the bottom of the screen. That latter 
gesture may sound odd, but it becomes 
quite natural after a few uses. Topas is 
dominated by an “action-selection" par¬ 
adigm: You choose first the action you 
wish to carry out, then the object or ob¬ 
jects you wish to affect. This takes some 
getting used to, since most graphics pro¬ 
grams use the "'selection-action" model. 

The lines between the modeler, tender¬ 
er, and animator in Topas are blurry, be¬ 
cause all functions are always available 
through a single menu hierarchy. Conse¬ 
quently, there's no abrupt shift from one 
module to another as your work pro- 


BYTE 


ACTION SUMMARY 


■ WHAT TOPAS 4.0 IS 


A professional 3-D modeling, 
rendering, and animation 
program for 386- and 486-based 
PCs. \\ is designed to be used 
both by experts and those new 


to 3-D. 


■ LIKES 

Simple, commonsense interface; 
performance; multilayer object 
maps; and rotoscoping. 

■ DISLIKES 

No surface preview; poor object 
map-positioning tools; and poor 
on-line help, 

■ RECOMMENDATIONS 

The best PC 3-D system for the 
money, Topas is easy to learn 
and use, it's adaptable to varying 
hardware configurations, ana it 
produces stunning results, 

■ PRICE 

Desktop version, $ 1 995 
Professional version, $4995 


■ FOR MORE INFORMATION 

AT&T Graphics Software Labs 

3520 Commerce Crossing, Suite 300 

Indianapolis, IN 46240 

(317) 844-4364 

fax: (317) 845-6917 
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grasses. Topas*s modeler is impressive; it 
is easier to build new 3-D objects from 
scratch here than in any other PC package 
I’ve worked with. Right from the start, 
every object is 3-D—even the “flat” ones. 
As soon as you stretch out a rectangle or 
close a polygon, it gets assigned default 
color and surface properties, and you can 
render it immediately. 

Topas offers both polygon and spline- 
based object-building tools. The menus 
offer an assortment of simple shapes, 
which you can combine to create more 
complex objects, and Topas includes a se¬ 
lection of scalable fonts. Release 4.0 adds 
the ability to read and make 3-D shapes 
from Adobe Type 1 fonts, including those 
used with Adobe Type Manager. I think 
that new users would get a lot of mileage 
out of the 3-D text and basic shapes 
alone—they’re all that 1 s needed to create 
most kinds of business graphics. 

Topas* s modeler can help you create 
more complicated drawings than the stan¬ 
dard objects can provide. Its 2-D polygon 
and spline shapes are the basic building 
blocks of custom objects, and you can 
hand-draw them, import them, or trace bit¬ 
map graphics. They can be given depth in 
a remarkable number of ways, from simple 
extrusion (like pushing Play-Doh through 
a cutout in the shape of your 2-D object) to 
lathing (he., rotating a 2-D shape around an 
axis to create a cylindrical object such as a 
vase, a flashlight, or a bowling pin) to 
cross-section modeling (i.e., wrapping a 
skin around a shaped frame). Objects are 
brought together through grouping, and 
any operation that can be carried out on 
an object can be applied to the whole 
group. When you need more precision, an 
operation can be restricted to a single poly¬ 
gon within an object. 

The modeler also offers you plenty of 
ways to modify ihe objects you create. 
One of the more interesting and useful 
functions is Drill, which cuts a hole 
tlirough an object in the shape of a polygon 
you draw. Topas 4.0 adds the ability to 
drill to a certain depth—a powerful func¬ 
tion that can be used to make an object 
appear engraved, for example. 

Render Me This 

Your model exists as a wireframe drawing 
until you kick in the Tenderer, which offers 
you a wide selection of shading methods, 
including flat, metallic, Gouraud, and 
Phong. Each object or polygon within an 
object can have its own surface proper¬ 
ties, which include not only the shading 
method, but also the color, transparency, 
highlights, and other elements. Most sur¬ 
face properties are set through the materi¬ 
als palette, which also controls the color of 
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Odyssee lets you avoid the punishment 
of programming development 



Creating applications 
doesn’t have to hurt 



Odyssee is innovative, 
flexible and portable 



Callforafreedemo 
disk and try it yourself 


The extraordinarily complex process of writing 
software applications is lime-consuming and 
repetitive. And con get you into o bt of trouble. 

If after months of writing in excess of thou¬ 
sands of lines of code o client decides to change 
the specs or platform, the punishing procedure 
begins all over again. 

Introducing Odyssee from Case Design, □ 
new concept in programming development soft¬ 


ware that eliminates the need for editors or a high 
degree of technical skill. Odyssee is a fully inte¬ 
grated tool that features DBMS support, WYSI¬ 
WYG user interface design and reporting. 

In the development cycle, you can access 
a wide variety of helpful features including a data 
dictionary, physical and logical independence, 
tasks, actions, events and expressions. Resulting 
applications can run on a variety of OS platforms 


[DOS, WINDOWS, UNIX] with no change. 

Creating the data structure and manipulating 
the database are features of Odyssee that are 
transparent to the developers. Odyssee can 
simultaneously access and simplify the use of 
many different DBMS, including XBASE, ORACLE, 
UNIFY, SYBASE and DB RAIMA. 

Call Case Design to I earn how truly edify¬ 
ing Odyssee can be. 


Odyssee features & capabilities 

* No code or editors needed 

* Totally menu-driven, 

* Objechortentation. 

* Hypertext technology i ncluded. 

* Data and process independence. 

* Powerful built-in data manipu lotion. 

1 No run-time fees. 

Al dim prodidi and brand rurui jwh HkIwvsLi owl ntgiwrMl bodwilt* t/ tot raqfMWM 


Free introductory offer 

Purchase Odyssee now and you'll receive a 
free introductory offer valued at $400. 

| 

The Odyssee starter kit — $1299 

MS-DOS, XBASE for single user. Other platforms 
available* Cal! today for more details. 

30-day money-back guarantee 

1 



CASE DESIGN 

RESULTS ORIENTED 

Call 1-800-8801100 


9111 Jollyviile Rood • Suite 207* Austin, Texas 78759 
Phone |512) 346 8991 • Fax |512| 346-7920 

A.j CcdeBl 
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TOPAS 4.0 SIMPLIFIES 3-D 


Subscription Problems? 

We want to help! 



you have a problem with your BYTE sub¬ 
scription, write us with the details. We'll do our 
best to set it right. But we must have the name, 
address, and zip of the subscription (new and old 
address, if it's a change of address). If the problem 
involves a payment, be sure to include copies of 
the credit card statement, or front and back of 
cancelled checks. Include a "business hours" 
phone number if possible. 


BVTE Magazine 

Attn. Subscriber Service, RO. Box 555 
Hightstown, Nj 08520 



the background and ambient lighting. 

The materials palette can create surfaces 
that have only a single color; that’s obvi¬ 
ously not enough. For better than that, you 
must turn to Topas’s object-mapping ca¬ 
pability. An object map applies an image, 
usually taken from a graphic on disk, to 
an object’s surface. You’d use object map¬ 
ping, for instance, to put the text on the 
label of a champagne bottle. The new To- 
pas adds procedural maps, images com¬ 
puted on the fly that look much like wood, 
clouds, marble, and other patterns occur- 
ing in nature {and some that occur only in 
your mind). Release 4.0 also adds bump, 
luminance, shininess, and other kinds of 
special object-mapping techniques that use 
a mapped image to change the way light 
reflects from an object, 

A single object can now have up to 255 
maps. Top as lets you create any combi¬ 
nation of maps you like, which gives you 
the ability to create everything from de¬ 
cals to topographical effects. Maps are po¬ 
sitioned on objects by sliding around a 
scaled version of the map inside a rectan¬ 
gle that roughly approximates a flattened 
version of the object you’re mapping. 

One of my key gripes about Topas is 
that it lacks a surface preview facility (ex¬ 
cept with procedural maps). Most 3-D 
packages let you see the surface you’re 
working with mapped to a small shape — 
usually a sphere. With Topas, you must 
render an object to see the effects of the 
surface properties and maps you’ve ap¬ 
plied. However, it’s easier now than in 
previous releases, because the Tenderer 
will render a selected object, group, or 
rectangular window. I’m also not a Tan of 
the map-positioning tools, which are too 
primitive for irregularly shaped objects. 

Lights play an important role in 3-D, 
and Topas has a lot going for it here. In 
addition to the ambient light that washes 
over a whole scene, you can add spot, dis¬ 
tant, and omnidirectional lights to your 
scene. These appear as objects, and you 
can move and color them as you would 
any object. One extremely helpful feature 
is the Light View, which puts a camera 
inside a light (usually a spot) so you can 
see exactly what it’s pointed at. Another 
unique lighting method is animated sun¬ 
light, which lets you place your scene at a 
specified position on the earth and have a 
sun (i.e., a distant light) animated accu¬ 
rately according to the time of day, date, 
and weather conditions. 

Topas 1 s Tenderer creates real!Stic-look¬ 
ing shading (see the screen). A special type 
of map, the environment map, lets objects 
reflect the background and the objects 
around them. This usually requires ray 
tracing, a time-consuming operation for a 
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Flatly Refuse to 
Compromise on Graphics! 


Today's graphics cards 
bulldoze you into a compromise, 
sacrificing speed for resolution, 
or resolution for realistic color, 
ATI's new GRAPHICS ULTRA 
cards give you all-round 
performance... speed, colorand 
resolution all at the sametime. 


Resolution and 
Color Support 

ATI 

S3 

SVGA 

1024x768/65,000 

1024x768/256 

■ 

m 

■ 

■ 


Upto threetimesfasterthan 
competing S3 solutions and even 
local-bus products, our mach 32 
graphics processor propel 
Windows to an amazing 




Loaded with 2.0MB of video 
memory, ATI lets you run 
1024x768 with 65,000 colors 
at accelerated speed or work in 
24-bit color. All atflicker-free 
refreshratesupto76Hz. Our 
single Windows driver supports 
painless mode switching, 
displays a virtual desktop, and 
provides hardware-accelerated 
True Type fontscaling and 
smoothing via exclusive 
ATI CRYSTAL Fonttechnology. 



GRAPHICS ULTRA + 

► Fast 21,0 million WINMARK* performance 

► Accelerated 
1024x768 at 
65,000 colors 

► True color 
(16,7 million) 
at 800x600 

► Accelerate ^ 

multimedia 

applications** 

► Available in 2,0 MB or TO MB versions 

► Priced from $399.00*** 


GRAPHICS ULTRA PRO adds: 



► Fast 25,5 million WINMARK* performance 

► Accelerated 
1280x1024 
at 256 colors 
non-interlaced at 
74 Hz refresh rate 

► Available in ISA r 
EISA or 
Micro 
versions 

► Priced from $599.00*** 


Avoid crushing disappointment 
Get ATI GRAPHICS ULTRA cards for 
No Compromise Graphics. 


ACCELERATORS - GRAPHICS - MULTIMEDIA 




1W1 v 

MB 


Microsoft 

WINDOWS 

COMmilBLE 


MVP 


ftltUUJ 


COMMUNICATIONS 





PfiODUCT 

DttM 

YEAR 


I 1 .ft 9 I 



ATI TECHNOLOGIES INC. 

3761 Victoria Park Avenue 
Scarborough, Ontario 
Canada M1W3S2 
Tel: (416) 756-0718 
Fax: (416)756-0720 


Copyrig ht ©AT I Tec hn olo gie s 1 nc., 1992. All com pa ny a n d/ot p ro du ct n am as a re Lra de ma rks a nd/or re gister ed Era de ma rk s of thesr re spe clive m an ufa ctu rers. * Winben c h 2.5 on 436-J3 at 1024 x 76B / 256 c olore at60 H t 
^Multimedia drivers available 11/92. ^Suggested Retail Prices in USI. Dealers may senior less. Pncessubj-ect to change without notice .Awards based an award-winning technology of GRAPHICS ULTRA and VGA WONDER. 
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TOPAS 4.0 SIMPLIFIES 3-D 


PC. Topas does it by placing a camera in¬ 
side the object that's being environment- 
mapped and spinning it around to create a 
panoramic map that reflects ihe object's 
surroundings. The effect is impressive and 
faster to create than ray tracing, 

Move That Thing 

Topas can create killer static images, but its 
forte is animation—created* as is every- 
thing else, on the main interface display. 
Most animations are created through 
keyframes: You drag objects from one spot 
to another and tell Topas how long you 
want it to take for the objects to move from 
here to there; then* Topas generates the 
in-between frames to create smooth mo¬ 
tion. A new addition to Topas is path-based 
animation. Now you can draw paths, tracks 
that the objects follow as they move 
through your animation. The path and 
keyframe animation methods are inter¬ 
changeable—you can view the movement 
you generate in paths or keyframes through 
Topas’$ animat ion-editing interface. 

One good reason to make VGA a part of 
your setup is Topas's ability to generate 
disk-based animation. You can generate 
Autodesk Animator-compatible FLI or 


FLC files or Topas 7 s own MVY movie 
file format. FLI and FLC tiles arc widely 
supported, with playback utilities for var¬ 
ious platforms available both commer¬ 
cially and in the public domain. Topas in¬ 
cludes PLAYMVY, a DOS program that 
plays all of Topas’s supported disk-ani¬ 
mation Formats. While disk-based anima¬ 
tion is rarely the final destination for a 
3-D package the caliber of Topas, it pro¬ 
vides a valuable check and gives you an 
inexpensive way to share your work, 

A far more interesting destination for 
Topas animation is video. The BYTE Mul¬ 
timedia Lab has a Panasonic AG-7750 
professional Super-VHS VCR. Topas sup¬ 
ports built-in VCR control through sever¬ 
al VCR controllers, including the Video¬ 
media V-LAN external controller and the 
Diaquest DQ-422 internal card. Topas's 
video device control is impressive. You 
can find specific locations on tape, do lime- 
code striping, and capture video frames 
from within Topas and use them as maps, 
Blil most interesting by far is Topas's 
ratoscoping. With this, you can use moving 
video as an object map. Topas automati¬ 
cally captures one frame at a time from a 
video source you specify (you can also use 


VGA movie files) while the animation is 
being recorded. When you play it back, 
the result is smooth animation of the ob¬ 
jects you moved and perfect reproduction 
of your moving-video source in the sur¬ 
face of the object you selected. 

Putting It All Together 

Topas is a rich, complex program, and 
much of its worth lies in its unique us¬ 
ability. 1 appreciate this because I’m no 
3-D expert; for me, 3-D is simply a means 
to an end, Topas has become an extension 
of my imagination, because its interface 
places few obstacles in the road between an 
image in my mind and a rendered scene. 

There are some changes I’d like to see 
made, but Topas 4.0*s enhancements place 
it comfortably at ihe top of 3-D systems 
in its class. In fact, the power Topas de¬ 
livers for the price, combined with its ease 
of use, places it in a class by itself. ■ 


Tom Yager is director of the BYTE Multi¬ 
media Lab, a multimedia consultant, and 
author of Multimedia Producer’s Hand¬ 
book (Academic Press, forthcoming). He 
can be reached on BIX as "tyager" and 
on the Internet at tyager@ bytepb byte. com. 



HrtRD DISK 



.iMmn Num;ic sontm 


Cheek/h PRO: Syslnfo provides the 
most accurate and comprehensive 
configuration data ever available. 
Whether you’re planning an upgrade, 
trying to find a set-up problem, or simply 
becoming familiar with a new system. 
Check/It PRO: Syslnfo has the informa¬ 
tion you need. 

• Processor/Co-Processor Model, 
Manufacturer, and Speed (MHz) 
■Detailed Memory Maps: Base/UMB, 
BMS, XMS s TSRs, Device Drivers 
and interrupt Vectors 
•REAL Hard Drive Geometry, 

Model, and Interface Type: MFM, 
RLL, IDE, SCSI, & ESDI 
■Detects Network, Modem, FAX, 
CD-ROM, and Sound Card Details 
•Edit/Save/Restore CMOS, plus DOS 
& Windows System Files 
•Performance Benchmarks compared 
to Standard or Custom System Profiles 
•Built-In Technical Reference Library 


The PROs and CONs 
of Syslnfo Utilities 

There’s a real difference in the infor¬ 
mation displayed by Check/It PRO, and 
other utility programs. For example, 
Check/Jt PRO determines the “five*' sta¬ 
tus of each IRQ - but other programs just 
show you '‘standard” assignments. 
Check/It PRO also tests your hard drive 
to find out what type of drive is really 
attached, not just how CMOS is set up. If 
it was easy, every program would pro¬ 
vide this type of information; but the 
only one that does is Check/It PRO. No 
matter what other program you have, you 
need Check/h PRO too. 

Try it for yourself. We think you'll 
agree that the new Check/It definitely 
qualifies as a real PRO. 

iTouchStenc 

Software Corporation 
2130 Main Straal, Suita 250 
Huntington Beach, CA 92648 
Fax (714} 96CM&36 



(800) 531-0450 or (714) 969-7746 

Copyughl el M2 Twjch&HW Saftw*. ALL RIGHTS RESERVED Ghocklt PRO li a trademark tit ToufliSlww Software Carp. Huntmflflcn Bsatfi. CA 
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WEIGH THE OPTIONS 





-ANS OA.TA. r 
,ORQ VOICE 


V.32b/42b/FAX 


14.4 Kbps - V.32bis + V.42bis High Speed Modem/Fax 


14.4Khps-V.32bis/V.3Z + V.42bis/MNP® 5. V.42/MNP® 4,3 


Model 

Price 

Fast 

Ren egotifl irn n 
Online Fail 
Back/Forward 

Remote 

Configuration 

Digicom 9G24 LE- 

$695 

NO 

NO 

Practical 14.4 SA 

$549 

YES 

NO 

Mtcrocowi 

QX*'4232bis 

sm 

YES 

YES 

Hayes Ultra 14,4 

$S93 

YES 

m 

U-S. Robotics 
Courier V.32bis 

1995 

YES 

YES 

Teiebit T3000 

$949 

I. 

YES 

YES 

Multimodem 

MT1432BA 


YES 

YES 


Cell Back 
Security With 
Password 
Protection 

FAX V. 17 
14.4 Kbps 

m 

Culler fO 

Distinctive 

Ring 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

YES 

NO 

NO 

NO 

YES 

NO 

NO 

NO 


The features you want in a High Speed- 14 . 4 Kbps Modem/Fax. 

At nearly half the Price! 

ZyXEL's U-1496E offers all the standard features available in a 14.4Kbps- V.32bis+V.42bis modem/fax with DTE 
speeds up to 57.6Kbps. But you'll also find features you'd expect in only the "top-of-the-line" modems. So why 
pay more for the features you want, when you can get the best value from ZyXEL for less? 


Caller ID/Distinctive Ring 
Displays the caller's phone number, time and 
date stamp directly on your screen, and 
responds to the distinctive rings for incoming 
fax or modem calls. 

Enhanced FAX 

14.4Kbps G3 fax with automatic detection of 
fax or modem calls. Automatically receives, 
stores and/or prints faxes with our FREE ZFAX 
software. 

Automatic Fast Rate Renegotiation 
Online automatic speed fall-back/fall-forward 
allows the highest throughput achievable dur¬ 
ing poor line conditions. 



German Edition, 4/92 


Multi-Level Security 

Security password protection and automatic 
cali-backfeatures are designed so only autho¬ 
rized callers can access your system. 

Nonvolatile Memory Storage 

Store up to 4 user configuration profiles in 
NVRAM, plus up to 10 user phone numbers and 
their associated passwords. 

Software/System Compatible 

Supports V,25bis autodial and enhanced AT 
Command Set, ensuring compatibility with pop¬ 
ular eommunications/fax software. Available 
with MAC™, Windows™ and DOS fax software 
packages. 


ZyXEL USA, 4920 E. URafma Ave. Anaheim, CA 92807 

Ail brand ram and tradtma r ks a re i ho g rope rty of their respective own ors. 
Comparison chan was completer! in May. [992 
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Guarantees 

We offer a Full 5 year Parts and Labor 
Warranty, a 30 day money back guarantee 
and full BBS technical support line. 

Once you've weighed the options, you’ll 
agree: Zyxel's IM496E offers the best value 
for less than any other modem/fax in its class. 
So, don't hesitate. Call Today. 

ZyXEL USA 
(800) 255-4101 

Reseller discounts available 

TEL (714) 693-0808 
FAX (714) 693-0705 
BBS/Tech. Support 
(714) 693-0762 










































DATAPLEX 

Object-Oriented 4GL 
Application Development Environment 
DBMS 


Australia 61-3-699-7044 
Austria 43-662-650-2237 
Belgium/Luxembourg 49-61-727-5014 
Brazil 55-11-872-9266 
Canada 416-236-2131/41 $-755-5041 
Chile 56-2-231-7015 
Denmark 45-45-76-4545 
France 33'H7*241-961 
Germany 49-61-727-5014 
Hong Kong 852-311-7922 
Italy 39-587-422-022/39-51-437-025 
Japan 81-460-856-565 
Mexico 525-545-6327 


Minsk 7-0172-236797 
Moscow 7-095-4342060 
Netherlands 31-74-555-609 
New Zealand 64-0-772-701 
Norway 47-2-559-966 
Singapore 65-775-5588 
Spain 34-1-402-2298 
Sweden 46-300-19530 
Tallinn 7-0142-238035 
United Arab Em. 97-12-331-885 
United Kingdom 44-71-729-4460 

Prices may vary by country, DataRe* is a 
neutered trademark cl Data Access Corporation 


Isn’t It time you experienced 
the benefits of object-oriented 
programming? 

You can with DataFlex. 

DataFlex's comprehensive 4GL, robust 
class libraries, object-oriented program 
generators, and proven database 
management system provide you with a 
complete library of tools for application 
development. 

Generating complete object-oriented 
programs is as easy as clicking on 
AUTOCREATE in DataFlex's menu 
system. Utilizing DataFlex's many other 
language features lets you create fully 
customized CUA applications. 

Experience faster development, easier 
maintenance, re-usable code, and bettei 
looking applications now with DataFlex 
for $795. 

The benefits of object-oriented program 
ming are here now. Don't get left behinc 

Take the lead... with DataFlex! 



■ Reusable Code 

■ Easier Design 

■ Speed 

■ Flexibility 

■ Reliability 

Call 1-800-451-FLEX for complete 
DataFlex Information and the dealer 
nearest you. 

DATA ACCESS 

eORPDRATlOP 

Miami, FI USA 
305/238-6012 

For information via CompuServe: GO DAC 
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REVIEWS 


SYSTEM 


Commodore Gets Tough 


TOM YAGER 


B acked by 68040 processors and a 
more powerful operating system. 
Commodore Business Machines’ two 
newest Ami gas provide fresh ammunition 
to compete against today’s multimedia- 
capable Macs and PCs. For Commodore, 
the new 3000T-040/200 and 4000-040/120 
are important products in the Amiga’s evo¬ 
lution. 

The original Amiga 1000 was ahead of 
its time, with world-class graphics and an¬ 
imation, four-channel digital audio, and a 
multitasking operating system. Bui Com¬ 
modore has been rightly criticized for fail¬ 
ing to update the Amiga. Small advances, 
such as internal expansion and faster 
CPUs, seemed overshadowed by the awk¬ 
wardness of the Amiga’s user interface, 
the low-resolution graphics, and the slug¬ 
gishness with which Commodore brought 
out new products. 

Tilings have changed. Ever since the in¬ 
troduction of the Amiga 3000 in 1990, 
Commodore has been working diligently 
to update its hardware and software offer¬ 
ings. And even though display perfor¬ 
mance for 256-color video modes contin¬ 
ues to be slow on the latest 68040-based 
models, these systems should do a lot to 
dispel the Amiga’s reputation for being 
underpowered. 

Family Portrait 

Both systems use the 25-MHz 68040, the 
same chip and speed used in Mac Quadras 
and Nextstation machines. Commodore 
packaged this power into two shapes. For 
those who crave space, the 3000T-040 (see 
(he photo) has the expansion slots, the three 
half-height drive bays, and the 280-watt 
power supply for demanding configura¬ 
tions, The 4000-040 crams the same per¬ 
formance into a compact desktop case and 
also features some key architectural dif¬ 
ferences. 

I tested both systems in BYTE’s Multi- 
media Lab, where I ran LightWave 3D, 
A Re xx, and a public-domain Mandelbrot 
generator to measure the systems’ perfor¬ 
mance. The systems came installed with 
the newest version, 2.1, of AmigaDOS and 
with version 3 of the Workbench graphical 
environment.I created my own 3000T- 
040 by adding the 68040 CPU module to 
the lab’s existing 3000T. Thai machine 
also has a Video Toaster installed in it, as 


Both of these new 
Ami gas feature 
modula r 25 - MHz 
68040 processors. 
The 3000T-040 
tower system is 
more expandable , 
with five Zorro 
(Amiga) slots and 
two dedicated ISA 
slots . The 4000- 
040 desktop 
machine is 
somewhat less 
expandable but 
boasts a new video 
controller ; an IDE 
hard drive 
controller, and a 
high-density 
floppy drive. 



well as Commodore’s new 386SX Bridge - 
board PC emulator. 

The 68040 CPU (and associated com¬ 
ponents) is mounted on a daughtercard 
that plugs into a 200-pin expansion bus 
on the systems’ motherboards. This is a 
smart design—it took me approximately 
10 minutes to upgrade a 3000T from its 
standard 25-MHz 68030 to the more pow¬ 
erful 68040. 

The 4000-040 is in many ways a de¬ 
parture for Commodore. First the on-board 
hard drive controller has been changed 
from the Amiga-standard SCSI to IDE. 
SCSI has always been my preference, but 
IDE drives are sometimes easier to come 
by. The standard 3^-inch floppy drive is 
now a ! ,76-MB device, a welcome step 
up from the long-standing 880 KB. An¬ 
other plus in the 4000-040 is that Com¬ 
modore finally brought the Amiga’s video 
up to modem standards. In most video 
modes, the Amiga 4000-040’s on-board 
video controller puts out 256 colors from 
a palette of 16.7 million (as do most Macs 
and some VGA-equipped PCs). 

Like other recent Amigas (including the 


3Q00T), you can use an ordinary VGA 
monitor with the new models. The new 
video controller still supports optional 
genlock (video overlay) and all the old 
Amiga video modes. If your applications 
software gets confused, however, the 
4000-040 can emulate an older graphics 
chip set. 

To accommodate the 68040, existing 
3Q00Ts require a new set of boot ROMs. In 
addition to updating the system software to 
get it working with the 68040, the new 
ROMs give you greater control at boot 
time. If you hold down both mouse but¬ 
tons as you power up or reboot, a graphi¬ 
cal menu appears that invites you to se¬ 
lect your boot device from the drives 
attached to your system. 

This is expanded in the 4000-040’s 
ROMs, which not only let you choose your 
boot device, but also allow you to alter 
your configuration by enabling and dis¬ 
abling drives as you require. In addition, 
you can choose to boot without executing 
the Start up-Sequence script (which is the 
equivalent of DOS’s AUTOEXEC.BAT), 
make minor changes to your display 
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configuration, and check the status of ex¬ 
pansion boards. 

The Expanding Universe 

Amigas have had internal expansion ca¬ 
pability since the 2000, and these new sys¬ 
tems are carrying on the tradition. Both 
machines have four types of expansion 
connectors inside: 100-pin Zorro If/III 
Amiga board slots, 16-bit ISA bus slots, 
200-pin CPU module sockets, and video 
expansion slots. The 3000T-Q40 has five 
Zorro expansion slots for Amiga-specific 
peripherals, two of which are in line with 
ISA slots to conserve space. There are also 
two ISA slots off by themselves, giving 
you enough room for a total of five Ami¬ 
ga and two PC boards. The 4000-040 has 
a total of four Zorro slots. Three of these 
slots double as IS A slots; the fourth is in 
line with the video slot. 


ACTION SUMMARY 


m WHAT THE AMIGA 3000T-040/200 
AND 4000-040/120 ARE 

Amigos with 25-MHz 68040 
processors in tower and desktop 
cases, respectively, 

■ LIKES 

Excellent integer and floating¬ 
point performance; smarter boot 
ROMs; significant operating- 
system enhancements; high- 
density floppy drive on the 
4000-040. 

■ DISLIKES 

Commodore forbids expansion 
by owners; 256-color video 
modes on the 4000-040 are 
slow, 

■ RECOMMENDATIONS 

These are fast, stable, and 
affordable systems for 3-D, 
video, and multimedia, as well as 
For general applications. 

■ PRICE 

Amiga 3000T-040: $5998 
Amiga 4000-040: $3699 

■ FOR MORE INFORMATION 

Commodore Business Machines, Ine. 

1200 Wilson Dr 

West Chester, PA 19380 

(215) 431-9100 

fax: (215) 431-9465 

Circle 1132 on Inquiry Card* 



The Amiga isn’t designed to run ISA 
boards. The ISA slots are intended for use 
with one of Commodore’s Bridgeboards, 
self-contained PCs that run DOS applica¬ 
tions asynchronously, sharing resources 
with the Amiga. The Bridgeboards plug 
into a Zorro/ISA in-line slot, driving the 
TSA bus and giving the Amiga a split per- 
sonality. Running a PC inside your Amiga 
might seem an odd thing to do, but Com¬ 
modore has engineered it so well that I 
cannot imagine running an Amiga with¬ 
out it. 1 use the Bridge board to hook my 
3000T into the DOS networks in the Mul¬ 
timedia Lab. Software included with the 
Bridgeboard copies files between DOS 
and Amiga file systems. The PC on the 
Bridgeboard can use Amiga hard and flop¬ 
py drives, and you can connect drives 
meant just for DOS. 

Expansion Concerns 

All this expansion capability is great, but 
whether you actually can expand your own 
Amiga is another question entirely. To in¬ 
sert an expansion board, add a hard drive, 
or change your system's jumpers (things 
that are all dearly documented in the Ami¬ 
ga manuals), you must break a warranty 
seal. Commodore’s policy stipulates that 
only authorized Amiga service centers can 
open the case, and only they can reseal it. 

While I understand Commodore's wish 
to protect itself from any damage that 
might he done by botched expansion at¬ 
tempts, the way Ami gas are sold makes 
the policy unrealistic, in the U.S., Amiga 
dealerships aren't always just around the 
comer; the notion of shipping my Amiga to 
a service center to get an expansion board 
installed doesn't thrill me. Of course, not 
every dealer will charge you to open your 
case, and most current Amiga owners sim¬ 
ply disregard Commodore’s edict that 
users stay out of their own machines. But 
in this age of the power user—the very 
audience Commodore is targeting with 
these high-performance systems—it’s a 
pity Commodore is sticking with a re¬ 
strictive policy that Apple and most PC 
manufacturers parted with long ago. 

The Amiga’s New Clothes 

AmigaDOS 2,1 (and some of the releases 
that preceded it) goes a long way toward 
addressing the issues that have kept the 
Amiga down all these years. Some of the 
changes arc obvious: Workbench’s Win¬ 
dows-like 3-D shading of window' borders 
and graphical interface elements, for ex¬ 
ample. Other changes are less obvious, 
with the expansion of the Amiga’s stan¬ 
dard software set being foremost among 
them. 

One of Commodore’s strengths is the 


loyalty of its customers and software de¬ 
velopers. The latest AmigaDOS/Work¬ 
bench setup includes two key packages 
that were once sold separately by third 
parties: ARcxx and CrossDQS. ARexx has 
been an Amiga mainstay for years. It is to 
the Amiga what GWBASIC once was to 
DOS, except that ARexx is, in some ways, 
more powerful Rexx, the IBM-born pro¬ 
gramming language now seen in OS/2, has 
been adapted and given some Amiga-spe¬ 
cific twists, it plugs into AmigaDOS 1 s in¬ 
terapplication communication mechanism 
(poit- and message-oriented) and can drive 
applications remotely. 

Virtually every Amiga program written 
or updated in the last few years can be 
driven by ARexx, with one stand-out ex¬ 
ample being the Video Toaster. The en¬ 
tire switcher interface can be manipulated 
with simple ARexx commands, and even 
ToasterPlaint has an ARexx port. It’s ARexx 
that allows the Toaster to be driven re¬ 
motely by video editors and other devices. 
This is possible because ARexx listens to 
the Amiga’s serial port and the Toaster 
listens to ARexx. 

CrossDOS is a nifty driver that lets you 
access DOS disks from an unmodified 
Amiga. After the driver is installed, any 
DOS disk you insert into the Amiga’s flop¬ 
py drive gets mounted and masquerades 
as an Amiga file system. No operation is 
blocked—you can even DOS-format blank 
disks. The Bridgeboard provides the ulti¬ 
mate PC connection* but CrossDOS is a 
comfortable compromise. 

Video Entrenchment 

My tests showed applications performance 
to be two to three times better for the new' 
machines than for the 68030-based Ami- 
gas. The new operating-system software 
looks better, is more stable, and has more 
standard features than any previous re¬ 
lease, and Commodore’s hardware design 
is solid and sensible, 

Amigas are now Firmly entrenched in 
video, 3-D, and multimedia production 
markets. World-class applications like the 
Video Toaster, Scala, Deluxe Paint, and 
Amiga Vision (included with every Amiga) 
show the value and viability of the Amiga 
in the markets it dominates. The perfor¬ 
mance boost, coupled with other software 
and hardware enhancements, brings the 
Amiga into the 1990s. ■ 


Tom Yager is director of the BYTE Multi¬ 
media Lab, a multimedia consultant, and 
author o/The Multimedia Producer’s 
Handbook (Academic Press, forthcoming). 
He can be reached on BIX as "tyager ” 
and on the Internet at tyager® bytepb 
.byte.com. 
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CO/Session 

X.25 


ol^ 




MICROSOFT^ 

WINDOWS™ 

COMPATIBLE 


he Right Connections! 

all of your communication and networking needs 


EDITORS’ 

CHOICE 


February 25, 1992 
CO.iSeaston. Version S.Gl 


^mote computing 

Magazine's Editor's Choice 
sbruary 25, 1992} in remote 
Imputing for DOS and 
lindows applications. With 
|beatable graphics and 
sponse speed in DOS and 
lindows, Ws ideal for remote 
Icess to distant PCs and networks, or 
I support users at distant locations. 

\n Magazine’s 1991 and 1992 Product 
I the Year! 


VSession ACS...advanced 
[odem sharing software 

fow cost modem sharing solution for 
^ling into and out of networks. Share 
xJems without dedicating PCs, Remote 
Introl* terminal emulation and file transfer 
Iftware is included. Or use your own 
T/orite third party communication software 
at supports Interrupt 14 such as 
10C0MM™ PLUS LAN or Crosstalk,™ 

Gird* 426 on Inquiry Card, 


CO/Session LAN 11...essential 
for network support 

The perfect tool for network administra¬ 
tors to support all LAN workstations. 
CO/Session LAN II includes full support 
for both DOS and Windows with excep¬ 
tional performance. 

CO/Session X.25...the only 
remote computing package for 
X.25 networks 

Offering wo rid-wide communications, 
CO/Session X,25 provides remote access, 
terminal emulation and automated file 
transfer between PCs over X.25 wide-area 
networks. 

Session/XL... automated 
communications made easy 

Create custom scripts to automate fiie 
transfers, data management and program 
operation on remote PCs or LANs, 
Designed to operate with the CO/Session 
family, it’s a perfect product for unattended 
communications any time, day or night. 


Products that provide superior perform¬ 
ance with unsurpassed technical support. 
Triton's family of products ... solving all of 
your communication needs. 


TRITON TECHNOLOGIES 
200 Middlesex Turnpike 
Iselin, New Jersey 08830-0233 
908*855“9440/FAX: 908-855-9608 

Proudly distributed by: 


Australia - Powertech 
Germany - COMFLU5 
Germany - Online Store 
Netherlands - Unit 4 
Sweden - AU-System 
UK - Nett Ltd 


613 348 1544 
0228/648040 
6074/810490 
78-230899 
8726 75 00 
0932 850216 


Co/Session, Session/XL and Intelligent Graphics are trade' 
marks Ol Triton Technologies, Inc. Other products are trade¬ 
marks ol their respective companies. 
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FAX US! 

TO FIND: 

THE 

LOWEST COMPUTER PRICES 
IN THE WORLD 

SYSTEMS - COMPONENTS - HARD DRIVES - SIMM - MONITORS - MODEMS - HARDWARE 


FAX* 


( 215 - 388 - 7489 ) 


*FAX 



International Network Consultants 


1001 E. Baltimore Pike Kennett Square, PA 19348 U.S.A. 


BYTE BACK ISSUES FOR SALE 


1989 1990 1991 1992 1993 

January 

February 

March 

April 
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July 

August 

September 

October 

November 

December 
Special 
Issues 
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J Available 
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Hales I postage and handling included): 

Holland Dfl 18,00 Switzerland SwFr 1400 

United Kingdom £ 5,75 France FFr 54,50 

West Germany DM 16,50 Sweden SEK 58.00 

Nn other cun-endes wilt he accepted other than those mentioned above. 

Please indicate which issues you would like bv ehecking(V) the 
boxes, Send requests with payment to: 

BYTE Back Issues, do Dynamic Graphics International, P CX 
Box 25, 3950 A A Muarn, The Netherlands 

□ Chock enclosed 

Charge; □ MasterCard □ Eurocard □ VISA □ American 

Express 

Card # ___ 

Ex p. Date_ 

Signature__ 


Name 


Address_ 

Postcode_City_ 

Country_ 

All orders must be prepaid. Pay only in currencies given. 

Please allow three weeks for delivery by surface mail 
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The First Step is the Easiest ! 



... with Allegro 


Allegro - the new composer program with score 
notation, mixer and FM sound editor. You can now 
compose your own songs and use your sound card to 
its full capacity. Use all your creativity in 
programming new musical instruments; insert notes 
and text directly into the score. Record on multiple 
tracks using your own instruments, external MIDI 
synthesizers and the Sound Blaster's own digitized 
sounds. 


CPS 

Computer Distribution GmbH 

Am Neumarkt 30 

2000 Hamburg 70 

Tel.: 040/656 99 80 

Fax : 040/65679 69 

ACTOR Mailbox: 040/656 69 61 


The program components: Mixer, note editor. FM instrument editor, panel. 
Notation: Easy input of notes: Drag and drop with the mouse directly to the 
staffs, or use an external MIDI keyboard. Output the score to a selection of 
printers. Editing: Transpose, quantize, cut, copy, edit single notes, place 
text anywhere. Sequencer: The sequencer functions like a tape recorder 
with 48 tracks. Every track's volume can be controlled separately as on a 
mixer panel. Add your own digitized drum samples or sounds. 


SIMPLE COMPUTERS, ANYONE? 


At CYBERDYNE SYSTEMS, we often have a 
problem with customers, because our computers 
are simple. Other vendors have complicated sys¬ 
tems with faults and glitches that remind their 
customers where they come from repeatedly 
over the time, so the user won’t forget, when it’s 
time to buy a new system. Our CYBERDYNE 


SYSTEMS computers, on the other side, are 
simple. They simply work. Fulfill all the needs 
our customers have, without causing trouble. 
Our computers are so simple, you could forget 
that you own one. This is the problem with our 
machines. But, never mind, it’s better we have a 
problem than our customers. 


CYBERDYNE SYSTEMS COMPUTERS - They simply work. 

CYBERDYNE SYSTEMS SPECIAL OFFER 

CYBERDYNE AVALANCHE Model 433D, 486DX-33, Basic System w/o HDD 
incl. Colour Monitor MPRII 14", MS-DOS 5.0, Windows 3.1, Mouse 

US$ 999.- 

Special X-MAS offer, ex. VAT, plus shipping + handling 

For more information about our products, please call: CYBERDYNE SYSTEMS COMPUTER GMBH 
Burtscheider Strasse 16 * 5100 Aachen * Germany Phone: (49-) 0241-60 73 82 * Fax (49-) 0241-60 73 83 
COMPUTERS UK Ltd., Chilton House, 10-12 Furlong Road, Bourne End, Bucks SL8 5HR ENGLAND 


CYBERDYNE SYSTEMS COMPUTER GMBH 

Burtscheider Strasse 16 • 5100 Aachen • Germany 
Telefon (49-) 0241-60 73 82 • Fax (49-) 0241-60 73 83 
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DON'T GO TOO FAR! 


Floppydrives 


Computers 


LAN products 


Mainboards 


Keyboards 


Cases 


EUROPEAN COMPUTER GROUP 


U.P.S. 


Plotters 


Printers 


Peripherals 


Notebooks 


Harddisks Digitizers 

Monitors 

Your business is safe with us! 



European Headquarters: 

European Computer Group B.V. 

P.O. Box 116 
5710 AC Someren 
Netherlands 
Tel.: 31-4937-90005 

Fax: 31-4937-96808 CirtU 433 mi Inquiry Card. 







YOUR DIRECT LINK CARD 


•or free product information, maii your compieted card 
\oday. For quicker response, fax to 1-413-637-4343! 


res, 1 


FREE 


Circle the 
lumbers on 
four Direct 
link Card 

[trcle the numbers 
hich are found on ads 
|nd articles in this issue 
■ circle the product 
ategory number and 
^ceive information on 
I advertisers listed in 
hat category. 


Print Your 
lame and 
Address 

Lnswer questions "A" 
n rough "E" and mail or 
ax card to 
-413-637-4343. 


Product 
lformation will 
be rushed to 
rou from the 
lelected 
Companies! 


IVTE 


Fill out this coupon carefully. Please Print. 


Name 


Company 


Address 


City 


Country 


Phone 


Product Category 
Information 

Circle ihe numbers below lor 
intormatwi on the entire category 
or products you're interested In, 

Hardwire 

Acwssorses/Suppiiies 1 

Add-In Boards 2 

Bar Coding a 

Comrnunicalion^isftwDriunfl 4 
Computer Systems 5 

Data Acquisition & 


Inquiry Numbers 52-233 


Fast 


A. What is your primary Job 
lunctton/princippl area of 
responsibility? (Check one) 
t JMIS/WP 

2 □ ProgrammefrSystflnss Analyst 

3 □ AdminsbratonMariagemfetir 

4 □ SaB&Markaing 

5 □ Engmer^ctemiE: 

6 □Other 

B. Whet is your level of management 
responsibility? 

7 □ Senw-level 9 □ Rrosesstorai 
6 □ Middle-level 

C. Are you e reseller (VAR, VAO, 
Dealer, Consu Itant)? 

lb □ ves it □ NO 


D- Whs! operating systems are you 
currently using? (Check all that apply) 

12 □ P&MS-DDS 15 □ Unix 

13 □ DOS + Windows 16 □ MacOS 

14 □ OSS 17 □ VA*/VMS 

£. For how many people do you 
Influence the purchase of hardware 
or software? 


TO □ MS 
19 □ 2^50 


20 J 51-99 

21 □ HMurmore 
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Disks & Optical Drives 

r 

Multimedia 

19 

Educational 

30 

Shareware 

42 

Diskettes/Duplicalcrs 

a 

Printer s/Plottere 

20 

Engineenng/Scientific 

31 

Software Duplication 

43 

Fast Boand&'Machines 

& 

Programmable Hardware 

21 

Entertainment 

32 

Spreadsheets 

44 

Graphics T aWetsiWiee/ 


ScameraOCflOgttzsre 

22 

Graphics 

33 

Unix 

45 

Pen Input 

1C 

Tape Drives 

23 

Macintosh 

34 

Utilities 

46 

Keyboards 

ii 

UPS 

24 

Mail Order 

35 

Windows 

47 

IAN Hardware 

12 

Software 


Malhemancal/Slatjsacal 

36 

Word Processing 

46 

Laptops & Notebooks 

13 

Business 

as 

Miscellaneous Software 

37 

General 


Mail Order 

14 

CAD/CAM 

26 

On-Line Services 

36 

Books/PbblcStions 

43 

Msmory/Chips/Upgrades 

is 

Commuhicaliqns/Netwwklnti 2? 

Operating Systems 

39 

Recruitment 

50 

Miscellaneous Hardware 

16 

Data Acquisition 

26 

Programming Languages/ 


Miscellaneous 

51 

Modems/Mulliplexors 

17 

Database 

as 

Tmte 

40 



Monitors & Terminals 

16 



Security 

41 
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HARDWARE 


Photography by the Numbers 



HOWARD EGLOWSTEIN 


Y ou never have to buy another roll of 
film again. Or do you? Electronic pho¬ 
tography has made terrific progress in 
the last few years. Take away the film, and 
cameras produce instant results, cost noth¬ 
ing to operate, and use no ecologically 
damaging film and chemical waste to be 
concerned about. Sounds idyllic—what’s 
the catch? 

Until a short time ago, the prices of elec¬ 
tronic cameras would have made anybody 
shudder. Top-rated models like Kodak’s 
DCS sold for $25,000—w ell out of range 
for most potential users. Low-end models 
such as Canon’s Xapshot and Logitech’s 
Fotoman sold for less than $1000, but they 
took pictures that looked more iike still 
frames from an inexpensive camcorder. 
As the market continues to mature, manu¬ 
facturers arc building more mainstream 
models. 

For several weeks, Tve been shooting 
with two cameras in the $10,000 price 
range: Kodak's DCS 200ci and Sony’s 
ProMavica MVC-7000 Still Video cam¬ 
era. These two cameras are nothing short 
of amazing, I ’ve used a few of the $ 1000 
electronic cameras before, and I wasn T 
impressed. But the DCS 200ci and the 
MVC-7000 are professional cameras, and, 
by any metric, they take high-quality pic¬ 
tures. 

Kodak’s DCS 200d 

The DCS 200ci is the little cousin of Ko¬ 
dak’s larger DCS 100 digital camera. Both 
models use a high-resolution CCD (charge- 
coupled device) array to capture color im¬ 
ages digitally. The $25,000 DCS 100, 
which is built around a Nikon F3 camera 
body, is intended for full-time photojour¬ 
nalists and press photographers. The down¬ 
sized DCS 200 is built around the smaller 
Nikon 8008s camera, and using it is like 
using the 8008s as a Him camera. If you set 
l be camera to auto-foe us and auto-expo- 
sure, it’s no harder to use than an Insta- 
matic. 

There are four models of the DCS 200: 
color or monochrome, with or without the 
internal hard drive. Any model can use ex¬ 
ternal hard drives for extended shooting. 
Prices start at $8495 for the black-and- 
white model with single-image storage. I 
tested the $9995 DCS 200c i, the color 
model w r ith the internal hard drive. 


Kodak’s contribution to the DCS 200 
was in crafting a camera back that looks 
like a roll of film to the Nikon 8008s body. 
A 1524- by 1012-pixcl-resolution CCD 
array mounts where the film would be, 
and the image memory, hard drive, bat¬ 
teries, and processing unit make up the 
rest of the back. There’s a small LCD to 
show r you how much space you have left 
on the disk and a 25-pin SCSI connection 
for attaching the DCS 200 to your Mac¬ 
intosh or PC, The integration to the Nikon 
body is incredibly well thought out. The 
back snaps onto the body and attaches se¬ 
curely w ith one screw. 

The fact that the Nikon doesn’t know 
about the digital back presents a few r trade¬ 
offs, The Kodak CCD amay is physically 
smaller than a 35mm frame, so you can’t 
use the entire viewfinder. To help you 
compensate for tills, Kodak replaces the 
standard viewfinder with a custom one 
lhal grays out the edges of the frame. Con¬ 
sequently, you can’t use the 8008s’s fa¬ 
mous “matrix metering” mode. Matrix me¬ 
tering is a sophisticated technique that sets 


the optimal exposure level for each pho¬ 
tograph. 

The hard drive takes between 3 and 6 
seconds to transfer the captured image 
from the CCD array to the hard drive, so 
you can’t set the Nikon to shoot at multi¬ 
ple frames per second. On the plus side, 
because of the small CCD array, any lens 
will behave as if it had a focal length 2.6 
times its size. The standard 28-mm Nikkor 
AF lens gives you the same field of view as 
a standard 70-mm lens. For this review, I 
borrowed a 70- lo 2I0-mm auto-focus 
zoom lens, which worked like a 200- to 
500-mm zoom. 

After you take a picture, there’s a brief 
lag as the camera back hums to life, and a 
soft purr as ihe image transfers to the hard 
drive. To see your pictures, you have to 
connect the camera to a computer. The 
DCS 200 connects through a SCSI cable lo 
either a Mac or a PC (equipped with a Fu¬ 
ture Domain 1660 SCSI adapter), I didn’t 
have the required adapter handy, so I didn’t 
have a chance to try out the PC software. 
The DCS software comes as a Photoshop 
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Photo 1: The resolution of the Kodak 
DCS 200 results in sharp, clear images 
at 1524 by 1012 pixels. The single-chip 
arrangement yields colors that are 
slightly softer than those you get from 
Sony's three-chip setup , and large 
neutral areas often have a subtle 
mottling effect. If you print the full image 
at 300 dots per inch , it measures about 
3 Vi by 5 inches. 



Photo 2: The Sony MVC-7QQQ's 
resolution is lower than that of the 
Kodak camera, but its three CCD chips 
yield more accurate colors. Notice the 
slight pixel alum in the doll s eyes. If you 
look closely at the blue button, you Tl 
also see a bit of video bleed of the blue 
onto the gray background. The 768- by 
493-pixel image printed at 300 dpt 
would be about 1.75 by 2,5 inches , 


plug-in (or on the PC as a PhotoStyler driv¬ 
er). On either platform the interface is the 
same: The camera sends the computer a 
series of thumbnail images. You select one 
and acquire it into a new document, like 
using a scanner. 

Inside the camera, color images are 
stored in a compressed format The pix¬ 
els in the CCD array are covered with an 
RGB filter. When you transfer the image to 


the computer, an interpolation routine in 
the Photoshop or PhotoStyler module fig¬ 
ures out the 24-bit color of a pixel by look¬ 
ing at adjacenf pixels. You tell the inter¬ 
polation routine what color light you shot 
with by selecting one of the standard set¬ 
tings or by clicking on a white area and 
letting the software do a dynamic white 
balance. The result is a crystal-clear, 1524- 
by 1012-pixel image (4,5 MB in size) with 
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very good, albeit slightly mottled, color 
(see photo I). 

Sony’s ProMavica MVC-7000 

In the strictest sense, the Sony MVC-7000 
($7500 for the body; about $8900 as LesL- 
ed) isn’t really a digital camera but rather 
an electronic camera. It captures your im¬ 
ages on CCD elements, but instead of stor¬ 
ing them digitally, it stores them as analog 
video still images onto removable floppy 
disks. Each disk can hold 25 complete 
video frames, or 50 images when stored 
as fields. 

The entire Mavica line uses this still- 
video technique to capture and store data. 
What sets the 7000 apart from its lesser 
(and less expensive) brethren is that it uses 
three separate CCD elements to capture 
the red, green, and blue information for 
each pixel. The difference between im¬ 
ages from the 7000 and the single-chip 
cameras is much like the difference be¬ 
tween your home camcorder and those 
used by professional news crews. 

What we normally think of as resolu¬ 
tion limitations in video isn't due to the 
format as much as it is to the monitors we 
see it on and the fact that TVs and monitors 
usually use low-bandwidth cabling (RF or 
composite video). In either case, your 
home camcorder playing tin rough your TV 
set typically provides about 200 lines of 
information. The MVC-7000 will record 
and play back images with over 500 lines 
of resolution. To capture the images at 
768- by 493-pixel resolution, you have to 
connect to a high-quality video-capture 
device through RGB connections. In the 
field, you can use the camera’s playback 
capability to preview your shots on a por¬ 
table monitor. 

The MVC-7000 doesn’t have the look 
and fed of a conventional camera. It’s an 
odd cross between a video camera and a 
large 35mm camera. The controls have 
video camera markings on them but were 
placed as they might be on a 35mm cam¬ 
era, Like a 35mm, the 7000 has automatic 
exposure, a self-timer, and a connection 
for a Hash, A white balance control tells the 
camera how to compensate for odd light- 
ing. My test camera came with an 8- to 
48-mm I0X zoom lens. As with the DCS 
200, the CCD elements in the 7000 are 
smaller than the equivalent 35mm film; 
the zoom worked more like a 40- to 250- 
mm lens. 

The 7000 camera uses standard Inter¬ 
changeable Sony battery packs. The flop¬ 
py disks are special Mavipak Hi-band 
disks, and you will want to take plenty of 
them along with you. I had only four of 
them, and l often had to use the preview 
monitor to pick out and delete some 
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Shift to the New Altima 400 Series. It has the 
features to stretch 
your capacity. 

Without 
stretching 
your budget. 



PHOTOGRAPHY BY THE NUMBERS 


images to make room for new ones. One 
distinct advantage of the video format is 
that the camera can record images very 
quickly. The 7000 can shoot a continuous 
2,5 frames per second. 

The camera body costs $7500* but ac¬ 
cessories are not cheap. The tested model 
included die 8- to 48-mm zoom lens and 
sells for $8900. Other optional lenses in¬ 
clude a 5-mm wide-angle lens ($2305), a 
9.5“ to 123*5-mm zoom lens ($3200), and 
a 7.8- to 78-mm zoom lens ($4180). A 10- 
pack of still-video floppy disks is priced at 
$105, 

Like the DCS 200* the MVC-7000 is 
easy to use and takes gorgeous pictures. 
The three-chip arrangement eliminates the 
color mottling that the DCS 200 has and 
that you often see on cheaper still-video 
cameras. I captured my test shots on True¬ 
vision's ATVista board in a PC, Sony rec¬ 
ommends the Macintosh or PC Truevision 
hoards or its stand-alone video digitizer. 
You can use lower-quality digitizers, with 
a corresponding loss in quality. The MVC- 
7000 image in photo 2 has more accurate 
color than the DCS 200 image, but, at the 
same size, the image shows more pixek- 
tion and a bit of video bleed. 


A Digital Future? 

I do a fair amount of work with images in 
newsletters and other desktop-published 
documents. Either one of these cameras 
would be wonderful Tor shooting pictures 
for catalogs and product sheets. The reso¬ 
lution of both models makes them perfect 
for small images or newspaper-type pic¬ 
tures printed with coarse halftone screens, 
but not good enough for shooting full-page 
glossy magazine images. There’s no film 
costs with electronic photography, and 
there’s no Him waste or processing chem¬ 
icals. That fact alone should give elec¬ 
tronic photography a clear advantage in a 
world with ever-increasing concern for the 
environment. 

Kodak is targeting the DCS 200 at pro¬ 
fessionals who use images but don 1 ! make 
their living in photojournalism. The com¬ 
pany suggests that the DCS 200 will be 
popular with scientists, real estate sales¬ 
people, and others who need high resolu¬ 
tion but not the extreme ruggedness of the 
DCS 100, the DCS 100's preview monitor, 
or the fast shooting times. In a pinch, you 
could probably use your F3-based DCS 
100 to drive tent pegs into the ground; the 
lighter-weight 8Q08s-based DCS 200 isn’t 


going to take that kind of abuse. 

Instant video preview, quick-change 
batteries and disks, and dazzling color dis¬ 
tinguish the Sony MVC-7000, The 7000 is 
selling well to photojoumalists, sports pho¬ 
tographers, and others who might other¬ 
wise shoot with Kodak's more expensive 
DCS 100, If you lean toward the still-video 
solution, you’ll need a high-quality video- 
capture board for your computer. 

If $10,000 is too rich for your blood, 
the still-video option has several lower- 
cos! solutions. Sony's ProMavica line also 
includes the lower-resolution, single-chip 
MVC-2000 for under $4000. Canon’s still- 
video line starts with the RC-250 (also 
known as the Xapshoi) and goes up to the 
new RC-570, similar in capability and 
price to Sony’s MVC-2000. Right now, 
people using electronic cameras may be 
members of a small clique, but that will 
change as the costs continue to drop and 
cameras and computers continue to con¬ 
verge. ■ 


Howard Eglowstein is a BYTE Lab lest 
ing editor who holds cm S.B. from Ml 7 
You can reach him on BIX as “heglow 
stein. " 


Some people think 

that by copying their 

software they’ll 
make out like a bandit. 
They’re right. 



Copy software 
illegally and you're com¬ 
mitting a federal crime with fines of 
up to $100,000. Help your organization 
comply with the law by ordering the Soft¬ 
ware Publishers Association’s Software 


Management Guide* 
For only $80 you’ll 
receive SPAudit for DOS and Macintosh;* 
comprehensive auditing software, a video 
and procedures for keeping your organiza¬ 
tion's software legal And your record dean. 


Keep your software legal. 

To order, call the Software Publishers 
Association at 1-800-388-7478, or 
include credit card information or a 
check and send or FAX this coupon to: 
SPA Management Guide, P.Q. Box 79237, 
Baltimore, MD 21279-0237, 

FAX (202) 223-8756, 

Name 

Company 

Title __. 


Address 


City 


State 


Zap 


Phone( 


Ext 


Please send me_copies at $80 each, 

'IbLal $_(DC residents add 6% sales lax) 

□ Check enclosed □ American Express 

□ VISA* □ MasterCard® 


Card Number 


Exp. Date 


Signature of 
Cardholder 


Name of 
Cardholder 



Don’t copy that floppy. 
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.earn Fast, Work Fast 

It's extremely easy to team and use. With just the 
ittle bit of Windows experience I have, I got through 
without touching the manual"- John J. Kalamarides, 
'reenwich Associates. The 100% Windows interface 
nakes doing analysis simple. Hypertext help and an 
n-line glossary of statistic a I terms are just a click away 


Real Stats. Real Easy 


Answer Your Really Tough Questions with SPSS for Windows. 


Complete Data Management and Editing 

'The data management capabilities are excellent - even better than 
dBASET- Witftam OHara, Ph.D. t Patrick Associates. Enter data or read it 
directly from Excel,™ Lotus® dBASE® and SQL™ data bases/then edit it and 
use it many ways - easily. 



Automatic Statistical Graphics 
The graphics are superb. Integrating 
he charting capabilities directly into the 
statistical procedures was a brilliant 
nove"- Zvia Segal Naphtali, Resource 
Mobilization Inc , Create statistical charts 
ke histograms, boxplots and scatterplots 
utomaticaHy; there's no relabeling or 
especifying. 


In-depth Statistics 

"I haven 't run into a 
statistical calculation 
I needed that t couldn't 
find.Thomas W. 

Given, CBA Service 
Gorp, Use correlations, 
cros stabs, regression 
and more. You won't 
grow out of this package. 



NfOOSGFT* 

WINDOWS 

COMmnaiE 


<Vhat factors influence purchases? Is service quality high? Are dosage levels optimal? You need answers you can be 
:onfident in. But, you can't do in-depth analysis with your spreadsheet or database - they only give you simple sums 
ind percentages. 

Don’t stay locked in a spreadsheet cell. Break out with SPSS® for Windows™ Subset, sample, aggregate, explore, 
ummarize, poke, prod, slice and dice your data to get the answers you need. Analyze surveys, dig into databases, 
mprove quality, conduct research studies, forecast sales and prepare reports with ease. All without writing complex 
nacros or queries. Find relationships, see patterns and trends, determine significance and use the past to predict the future. 

Learn feist, work fast. Prepare for your analysis quickly with SPSS’ full-featured Data Editor. Choose from a broad range of statist! 
:al routines that produce full-color charts automatically. Hot button between charts and related numerical output. Share information 
jsing DDE and OLE. Put together a great presentation with our business graphics, reports and tables. If you need help, the docu- 
nentation is full of statistical “how to,” and experienced technical support is just a phone call away. 

<or a limited time, you can get answers to your really tough questions at a really special price. 

ax (312) 329-3668 or Call (312) 329-2400 now for details. 


iiicago f Washington, DC ♦ Chertsey UK ■ GarinchBm,The Netherlands ■ Munich ■ New Delhi - Singapore - Stockholm ■ Sydney ■ Tokyo - And Distributors Worldwide 
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REVIEWER’S NOTEBOOK 



How to Give Windows a Workout 


BYTE’s low-level 
Windows 
benchmarks 
exercise GDI, 
memory 

management, and 
file I/O routines 



RICK GREHAN 


T his month’s roundup of Windows ac¬ 
celerators (see “Making Windows 
Rock and Roll,” page 202) introduces 
the BYTE Lab’s newest set of low-level 
Windows benchmarks. These tests com¬ 
plement the Windows application bench¬ 
marks that have helped us evaluate Win¬ 
dows products throughout the last year. 

In addition to augmenting BYTE Lab 
evaluations, the latest tests allow us Lo eas¬ 
ily put a Windows benchmarking tool into 
the hands of readers: As with our other 
benchmarks, we will freely distribute lhe 
low-level tests to anyone who requests 
them. The new tests also create a better 
balance in the testing the BYTE Lab does 
for Intel-based systems. We now have low- 
level and applications-level benchmarks 
for MS-DOS and Windows, 

BYTE’s new Windows low-levels are 
a comprehensive collection of tests that 
exercise Windows’ GDI (Graphical De¬ 
vice Interface), memory management, and 
file I/O routines. We wrote the benchmarks 
in Borland’s Turbo Pascal for Windows. 

In this issue’s roundup, we relied heav¬ 
ily on the graphics portion of the new 
benchmarks. This component ascertains 
how rapidly the system cart execute some 
of the basic graphics calls within Win¬ 
dows—namely, those that display pixels, 
lines, rectangles, polygons (filled and un¬ 
filled), and ellipses. The graphics section of 
the benchmarks also exercises text display 
and BitBlt operations. 

As we geared up for ihe accelerators 
roundup, we spent some extra time test¬ 
ing the benchmarks’ graphics routines to 
get some preliminary dam and to seek out 
any bugs left in the software. It was during 
this testing that we discovered something 
that might cause the benchmarks—as they 
were then constructed-—to yield erroneous 
results. 

At the head of each test is a tight loop 
surrounding the Windows call under scruti¬ 
ny, For example, the portion of code to 
test the SET_PIXEL () function might be 

FOR I:=1 TO 

NUM_QF_ITERATIONS DO 

SET_PIXEL(hDC,xloc[i], 
yloc[i],color[I]) 

As you can see, the loop is simply “step¬ 
ping through” an array of screen coordi¬ 


nates and corresponding colors. (The co¬ 
ordinates and colors are generated by a 
random-number generator beforehand.) 
This loop is preceded by a routine that 
turns a software "stopwatch” on, followed 
by another routine that turns that stop¬ 
watch off. The idea, of course, is to focus 
on timing the SET_PIXFL () routine and 
as little else as possible. Since we would 
test all the accelerators on the same plat¬ 
form, Ihe fixed overhead of the loop would 
become a negligibly small constant. 

However, many of the Windows accel¬ 
erators we tested are designed to be co¬ 
processors. That is, when the benchmark 
software issues a Windows GDI call, the 
accelerator card’s software driver takes 
over to pass the command and its argu¬ 
ments to the board; then it returns imme¬ 
diately to the benchmark program with¬ 
out waiting for the board to service the 
request. Consequently, the software stop¬ 
watch records the time it took the driver to 
transfer the request to the board, not the 
lime it actually took the board to service 
that request. The benchmarks may con¬ 
clude that the GDI call is running faster 
than what the user actually experiences. 

Therefore, the customized version of 
the benchmarks enables us to time how 
long the tests actually ran on-screen. To 
do this, we solicited the help of Thumper, 
the BYTE Lab’s computer-con trolled test¬ 
ing station for laptop battery life (see Re¬ 
viewer’s Notebook in the December 1992 
BYTE), Thumper has electronic fingers 
and electronic eyes. With its fingers, 
Thumper simulates a user actually work¬ 


ing with a laptop; with its eyes. Thumper 
watches to see when a laptop’s screen 
blanks off. 

We created an “on-off” light—a small 
rectangle at the bottom of the display that 
we could turn on (Lc.„ fill with white) just 
before the FOR loop in the code above 
and turn off (he,, fill with black) just after 
the FOR loop. With one of its electronic 
eyes trained on that bar. Thumper acted 
like an ideal lab technician with a stop¬ 
watch. Thumper simply timed bow long 
the rectangle was white, and thai told us 
how long it took the FOR loop to execute. 
Knowing the number of iterations of each 
loop, we tracked how many GDI calls per 
second the benchmarks were making. 
(Again, the small constant overhead of the 
loop itself would factor out, since we ran 
the tests on the same hardware and only 
changed the accelerator cards.) 

The “Thumper-ready” version of the 
benchmarks worked quite well and gave 
consistent results. The adventure also 
yielded some information that we’ll be 
able to feed back into BYTE’s "regular” 
Windows benchmarks, as well as produc¬ 
ing ideas for other testing chores we could 
assign to Thumper. It’s likely you’ll see 
Thumper again in the future, keeping 
watch in ways we never dreamed of when 
we designed it, ■ 


Rick Grehan is technical director of the 
BYTE Lah , He has a BS. in physics and 
applied mathematics and an M.S. in math¬ 
ematics/computer science. You can reach 
him on BIX as u rick_g. " 
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om the beginning of time, we have tried to express ourselves through graphics 


h the 1 5th 
Century 
design tods 
were quill 
ink pens and 
crude styles 
of paper. 


he begin- 
rig of time 
aople had 
bse prfmi- 
ve design 
tools for 
ating any 
type of 
graphics. 


In the 20th Century 
the first CAD pro¬ 
grams were very 
slow and extremely 
difficult to use, not 
to mention the 
expense of 
buying them. 


By the 18th 
Century we 
had advanced 
to the draft¬ 
ing table with 
T-squares, 
and the 
dreaded 


Now step into the 21st Century. 


EDITORS 

CHOICE 


packages in one ! 

Symbol Libraries contain over 
6700 pre-drawn Architectural and 
industry standard symbols. These 
alone will save you a tremendous 
amount of time and money! 


DesignCAD Professional is the complete CAD solution. \ts 


Video Training Tapes for 

DesignCAD Professional, are pro¬ 
duced in a state-of-the-art facility 
using award winning writers, and pro 
fessionai technicians. Using these 
video tapes will assure you of 
learning faster with higher retention, 
while becoming more productive! 


DesiynCAD 2D has all the tools and 
power necessary to produce profes¬ 
sional architectural or mechanical 
blueprints. With DesignCAD 2D you 
will become extremely productive! 


Sc ziZ converts (Haster to 
Vector) scanned images into files that 
can be read by DesignCAD or most 
other CAD programs. 

Circle 73 on Inquiry Card. 

Call, fax or write for a 
brochure & demo! 


DesignCAD 3D gives you the power 
to create and manipulate solid or 
wireframe objects with quick and 
easy com m and s. Ren d e r you r 
designs with outstanding 
photorealistic color! 


Srnn i tESI quickly generates a 
spread sheet from your DesignCAD 
drawings so you may estimate cost, 
and do take-offs for accurate bidding 

One American Way 
Pryor, OK 74361 ph: ( 


American 

Small Business Computers 




























HUGH KENNER 


T he growth of any plant from a liny 
seed, the unfolding of a program 
from a few lines of code, "the self- 
organized flocking of simplemind- 
ed birds"—well, any of those, the 
messy as much as the lively, can be gen¬ 
erated by "incredibly simple, even elegant 
theory." So an economist named Brian 
Arthur assures us. 

Arthur means three things at least: (1) 

That a general theory underlies this array of 
examples and many more; (2) That a com¬ 
puter program to emulate, say, the flocking 
of those birds can be very simple; and (3) 

That the decisions made by live birds like¬ 
ly resemble those in the program, which 
has just three rules: (a) Maintain a mini¬ 
mum distance from anything else, includ¬ 
ing other birds; (b) Try to match veloci¬ 
ties within the neighborhood; <md (c) Move 
toward whaL you see as the neighborhood's 
center of mass. 

It seems a reasonable guess that simpieminded birds in the 
real world are making decisions like those. Certainly, they 
swoop as though possessed by a corporate mind: much like 
an economy, which can languish, swell, panic, triumph, and 
never seem to be following a checklist An economy is also 
like the birds in not needing to settle down to a stable stale. 

True, classical econ had always assumed that not settling 
down, as portrayed in every day's headlines, was something 
theory shouldn’t so much as mention. Classical econ had 
nothing to do with swoops, h preferred systems nested near 
the median of stability: systems from Adam Smith’s prein¬ 
dustrial world. Small perturbations would diminish till they 
vanished: negative feedback in action. And the optimum 
product would emerge, at the optimum price. 

But an industrial economy seems never to settle down. 
Its elements seem to be patterns and possibilities. It lacks a 
stable state—one symptom of positive feedback. And ex¬ 
amples abound of something suboptima] grabbing the mar¬ 
ket seemingly for keeps: the QWERTY keyboard, the gaso¬ 
line engine, the VHS video format. 


MODERN COMPUTER DESIGN 

A Guide to RISC Microprocessors* Michael Slater, ed„ Aca¬ 
demic Press, $49.95, ISBN 0-12-649140-2. 

A Guide to RISC Microprocessors assembles 35 articles on 
the subject of RISC chips from the pages of Michael 
Slater's newsletter, the Microprocessor Report. Some arti¬ 
cles contain added material that brings them up to date. The 
three articles in the first section form the best introduction to 
RISC 1 have ever read. Some terms and concepts may be 
fuzzy if you haven’t done any reading on computer archi¬ 
tectures before, but if you're interested in learning about 
RISC and microprocessors in general, this is the place to 
begin. 

The rest of the book examines seven popular RISC ar- 


After 1982, when he'd grown pretty 
well convinced that he knew how an econ¬ 
omy worked, Arthur began to encounter 
difficulty getting colleagues to stay or¬ 
derly till he'd finished a lecture, let alone 
publish his papers. Between 1982 and 
1987, "My hair turned gray," In 1987, in 
New Mexico, everything changed. 

Arthur is a focal figure in M, Mitchell 
Waldrop's Complexity , an engrossing sto¬ 
ry of ihe mavericks who have been gath¬ 
ering at a queer outfit called the Santa Fe 
Institute. Nobel physicist Murray Gell- 
Mann was a founding father; members 
have included computer scientist John 
Holland, whose simulations of neural net¬ 
works started 40 years ago, and ex-hippie 
Chris Langton, who got a glimpse of some 
principles of artificial life while recovering 
from a near-fatal hang-glider crash. 

The Institute's theme is "flux, change, 
and the forming and dissolving of pat¬ 
terns": a metascience, "just as *hartf as 
physics ever was," of which our curricular sciences are spe¬ 
cial cases. Waldrop was especially cunning in starting his nar¬ 
rative with the "Aha!" insights of a maverick economist; 
any reader wilh a credit card feds touched by the econo¬ 
my, As he shifts focus to figure after figure, Waldrop shows 
the resources of a competent novelist. We hover at kaffee¬ 
klatsches, sit in on lectures, draw benefit from summaries, 
while gradually a Science of Complexity grows glimpsible. 
Readers of James Gleick's Chaos will remember critical 
zones where a change in the tenth digit will make all the 
difference between overt pattern and mess. For Waldrop's 
Santa Fe gang, what's interesting isn't periodic mess but the 
periodic onset of Pattern right near Mess to the Max. 

If they're right, we draw close to a general statement 
about suddenly emergent patterns, such as amoebas, alpha¬ 
bets, animals, and our ancestor Adam. ■ 


Hugh Kenner is Franklin and Callaway Professor of En¬ 
glish at the University of Georgia. His recent books include 
Mazes and Historical Fictions. You can contact him on BIX 
as "hkenner 


chitectunes in six sections (why Hewlett-Packard's PA-RISC 
doesn't merit its own section is never explained). Here, the 
going is rougher for interested laypeople, but much of the ma¬ 
terial remains understandable. 

One glaring omission is the absence of material about 
IBM’s RISC System/6000 architecture, especially given the 
fact that IBM and Motorola are jointly developing the RISC 
System/60GQ-based PowerPC. Understandably, more re¬ 
cent developments in the RISC arena (e.g,, the Texas In¬ 
struments Viking SuperSparc and DEC’s Alpha) are also 
not represented. 

A Guide to RISC Microprocessors has taken its place on 
my bookshelf next to Hennessy and Patterson's Computer 
Architecture: A Quantitative Approach as an indispensable 
reference to modern computer design, it doesn’t disappoint. 

—Bob Ryan 


BOOK 

AND CD-ROM REVIEWS 



GOINGS-ON AT THE EDGE 

Complexity: 

The Emerging Science 
at the Edge of Order 
and Chaos 

Af, Mitchell Waldrop 
Simon & Schuster, $23, 
ISBN 0-671-76789-5 
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WRAPTURES & REELS 

Wraptures One, $129, and Wrapture Reels One, $199, 
from Form and Function, 1595 17th Ave., San Francisco, 
CA 94122, (619) 536-9999; fax (415) 664-4030. 

O ne of the best CD-ROM collections of 24-bit clip art and 
QuickTime video clips I've seen comes from Form and 
Function. Wraptures One conLains clip-art images, and 
Wrapture Reels One includes QuickTime videos, masks, 
and sounds, 

Wraptures features a variety of high-quality 24-bit PICT 
images of surfaces such as crinkled paper, marble, brick, 
wood, metal, and star fields. Many of these images come 
in several bit depths and sizes. The small-size images are 
carefully designed so they can be repeatedly "tiled" as 
cither a backdrop or a texture that you can wrap around 
3-D objects. Other images include sunsets, clouds, and 


mountains. A Browser application, written 
in MacroMedia Director, provides a good tn- 
torial on how to use the material, navigates 
you through the files, and copies a selection 
to your hard disk. 

Wrapture Red contains several 24-bit, broadcast-qual¬ 
ity QuickTime clips, including sunsets, clouds, waterfalls, 
a flock of birds flying overhead, and over a dozen high- 
quality sounds. The package includes Apple’s QuickTime 
Extension and Aladdin Systems' freeware Popcorn Quick¬ 
Time player. Also included is HyperCard 2.1, for operat¬ 
ing a Browser stack. Some clips are interesting (especial¬ 
ly the storm over Easter Isle), but I wonder how useful 
they are. 

You’re free to distribute the material as part of a fin¬ 
ished presentation or product as long as it’s not part of a 
source library for other multimedia tools. 

—Tom Thompson 


M1ND-B0GGLER 

Mazes for the Mind: Computers and the Unexpected , Clif¬ 
ford A. Piekover, St. Martin’s Press, $32.95, ISBN 0-312- 
OS 1-650. 

F irst, forget this review. Run, leap, rush, scurry, and scoot 
to your nearest bookstore and get this book. Now, be pre¬ 
pared to have your mind taken apart, rearranged, and hand¬ 
ed back to you. 

Every now and then, a book comes along that reminds 
us what computers are all about—not spreadsheets and 
databases, but the expansion of mind and soul. Clifford 
Pic ko vers Mazes for the Mind: Computers and the Unex¬ 
pected reminds us w ith a sustained, mind-twisting clash of 
Logic, beauty, and pattern that requires whole-brain thinking. 
You cannot simply read this book, nor can you hope to de¬ 
vour it in one or two sessions. Sustained, deep-level think¬ 
ing is simply too difficult. This is a book for grazing ideas, 
covering reams of paper with patterns and thoughts, rushing 
to the computer exclaiming, “Aha! I understand!,” and cre¬ 
ating short programs that generate beautiful designs. 

Pickover’s chapter titles are hoaxes to entrance you into 
a world of knowledge. Who would expect that chapter titles 
like "How to Stuff an Elephant Into a 24-Dimensional 
Sphere” and "Fractal Spiders” would ensnare you in a world 
of practical 4-D geometry, genetic music, and fractal appli¬ 
cations? 

By the time you finish this book, you will have practical 
experience on the worldwide spread of Cro-Magnon man, 
enjoyed a wild game of computer esophagus where you 
attempt to take over your body’s internal organs, heard the 
music of your genes, constructed aesthetically pleasing 
mazes, designed fractal feathers, used time machines, and 
played bizarre chess games. 

Who could suspect that computing the length of a roll of 
toilet paper would make interesting reading? Then again, 
how about "Squashed Archimedean Model of a HyperToi- 
let Paper” for an interesting topic? 

If you were asked to pick 10 mathematical formulas that 
changed the world, what would you select? Would you rec¬ 
ognize the 10 formulas that were issued on Nicaraguan 


postage stamps? As if all this wasn’t enough, there’s also a 
section titled “Strange Technology,” where...we 11, maybe 
you should explore that one for yourself. 

If you haven’t done much creative thinking recently— 
the type of thinking where you feel your entire body has 
been hard at work—it’s time for Pickover’s book. 

—Raymond CA Cote 

MUDDLE OF EXCELLENCE 

Obfuscated C and Other Mysteries , Don Li be s, John Wi¬ 
ley & Sons, $39.95 (book/disk set), ISBN 0-471-57805-3. 

D on Libes has assembled a collection of C programming 
examples that stake their reputation on being impene¬ 
trable, obtuse, and bewildering. Here is assembled a collec¬ 
tion of code so bizarre as to be entertaining. 

Obfuscated C presents the winners of a yearly Obfuscat¬ 
ed C competition that started in 1984. This contest prides it¬ 
self on driving C compilers to their limits with tricks, con¬ 
juring, and imagination. The clear champion of obfuscation 
bundles four eminently useful functions. Compiled one way, 
the source code produces a program to solve differential 
equations. Set a few flags, and it recompiles to a program that 
reverses the order of lines in a text file. Run this program on 
its own source code, and it sorts lines. Run the sort algo¬ 
rithm on the original source code, and you produce a program 
that generates Fibonacci numbers. 

Of course, you would never use any of these tricks in 
your own programs. To help maintain your professional equi¬ 
librium, Libes intermixes chapters of obfuscation with chap¬ 
ters dedicated to pure elegance—truly writing better, clean¬ 
er, faster code. He covers topics such as a proper use of 
longjump and pointers to functions, undefined compiler be¬ 
haviors to avoid, and creating faster memory allocation al¬ 
gorithms. 

In short, Libes presents C at its best and worst. You’ll 
have hours of fun trying to decode the contest winners. And 
best of all, you'll also acquire a diverse set of useful software 
tools. 

—Raymond GA Cote 
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But QNX Can Take the Heat. 


Dedsl o ns... Decisions.,. 

When you choose an OS for your realtime applications, 
you r re looking for solid performance at run time, A rich 
development environment. Responsive technical support, 
And to top it off, you need stability. 

For over ten years, QNX has proven itself again and again In 
the real world. Thousands of VARs and OEMs rely on QNX 
for a wide range of mission-critical realtime solutions - 
in POS, factory automation, medical 
i nstrumentation, tel etom m u n ication s, 

POSIX Plus Performance 

QNX follows the latest IEEE POSIX 1003.1 and 
1003.2 Open Systems standards, so you get the 
same API and utility set found in many UNIX® 
systems. But with its innovative microkernel 
architecture, QNX out-performs any standard 
vanilla OS, 


we work in Real Time,™ 


1 - 800 - 363-9001 

[EXT. 101 ) 


A Recipe to Save Time 

QNX saves you time up front, because your development 
system and target system are one and the same. Which means 
no cross-compiling or debugging on a separate test platform, 
You get one Integrated environment, with transparent fault- 
tolerant networking and distributed processing already built in, 

Yes, We Do Windows 

Our own high-performance windowing package 
gives you an OPEN LOOK® GUI, 
And Rundos,™ our DOS emulator, lets you run 
Microsoft^ Windows™ 3 In standard mode, so 
your favorite graphics programs will have 
enough memory to feel right at home. 

We Don’t Scrimp on Support 

During the last ten years, we've earned a 
reputation for outstanding technical support. 
Since we offer everything from 24-hour online 
conferencing to onsite consulting, 
you can easily reach the people who make 
up the QNX development team. 


The Right Ingredients for Real Time 

QNX delivers the speed of a fast, realtime executive 
(16 psec per context switch on a 33 MHz 80486). 

And its priority-driven, preemptive scheduling will help you build So if you’re looking for an operating system that gives you 

responsive solutions that won't melt under reaf realtime conditions. more than the standard fare, try QNX. You’re in for a real treat. 

Circle 150 on Inquiry Cord. 





























UNDER THE HOOD 



JEAN RENARD WARD 
AND 

DEBRA SCHULTZ 


Digitizer 

Renaissance 



M ost computer users today use a mouse as their 
pointing device, but it wasn't always that way. 
Before personal computers, most people used 
a digitizing tablet with either a puck or a sty¬ 
lus as their drawing and pointing device. In 
the early 1980s, thousands of copies of AutoCAD, Versa- 
CAD, and other electronic drafting and design programs 
came bundled with a digitizing tablet. Then users be¬ 
came accustomed to the mouse as the Macintosh, Win¬ 
dows, and other GUIs became popular. Now pen-based 
computers, which integrate digitizers into their displays, 
may change preferences back again. 

Pen vs. Touch 

Digitizing tablets differ from touchscreens, although 
some designs use similar technologies. Touchscreens are 
just what their name implies: a touch-sensitive display, 
used to read the position of a fingertip (see “Keyboards 
Without Keys,” July 1992 BYTE). Fingertips are large 
and slow . As input devices, they're good for picking out 
items and perhaps dragging them around, but they're not 
very good for writing. 

While touchscreens use a finger for input, digitizing 
tablets use a pen to capture gesture commands, written 
characters, electronic ink sketches, and annotations. If a 
tablet responds to finger and hand touches, resting your 
hand on the tablet while writing can create errors. 

Digitizers offer higher accuracy than do touchscreens, 
and this makes them better suited for pen systems. The ac¬ 


curacy required for electronic 
ink is high. The human eye can 
discern printed line widths of 
less than 0,001 inch. An ink 
line on paper measures about 
0.003 inch with smooth edges, 
while a pixel on a typical high- 
resolution LCD is much larg¬ 
er—about 0.01 inch with square edges. A character needs 
to be drawn at least 20 to 25 LCD pixels (0.20 to 0,25 
inch) high on a pen computer display to look good. Con¬ 
trast that with handwritten characters, which are usually 
only 0.10 to 0.20 inch tall. 

Until recently, most digitizing tablets were opaque 
and sat on the top of a desk completely separate from 
the display. With the advent of pen computers, the em¬ 
phasis has moved to transparent tablets integrated with a 
flat-panel LCD. Indeed, the defining hardware element 
of pen-based computers is the combined digitizing tablet 
and LCD. For the primary person-machine interface, 
good reliability, accuracy, look and feel, and respon¬ 
siveness arc critical. If users do not feel comfortable with 
the hardware input device, they will reject pen comput¬ 
ing technology. 

Digitizer Background 

A digitizing tablet has three major components: a tablet, 
a pen (or stylus), and a controller. Die tablet consists of 
a sensing area that detects the pen position. This surface 


The pen computer 
is reviving interest 
in digitizing-tablet 
technologies 
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What good is a cheap Keyboarc 
when it turns an “e” into “eeeee” 
With the European Alternative to Low-Cost-Keyboards 

you can enjoy th< 
0 Feeling of Reliability 
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Keyboards Made in Europe 
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here is a standard for reliabi- 
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als and certifications. The 
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orit stand for compromises, 
end today for further 
ichnical details! 
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ELECTROMAGNETIC-GRID DIGITIZER 
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Figure 1: In an electromagnetic-grid digitizer, a continuous electromagnetic wire 
grid acts as an antenna on the tablet surface. When the pen approaches the surface, 
a wire coil inside the pen generates a low-intensity magnetic signal that induces a 
small voltage in s ome of the grid wires . The tablet processor then detects the voltage 
and translates It into x.y coordinates. 



h quality lull-travel sk-slcd-contacl system with 
hnmrjil Jipym adulltH. 


sits on top of or underneath the display. 
The pen is the pointing device. It can have 
an active element (Le„ the transmitter) that 
sends a signal to the tablet (i.e., the re¬ 
ceiver), or it can receive signals from the 
tablet. The tablet controller consists of an 
IC or other electronics that scan the tablet's 
active area, detect the position of the pen, 
and translate the changing position into a 
series of x,y coordinate pairs. 

Many input-device designs match this 
broad definition of a digitizing tablet. De¬ 
signs have been based on practically every 
physical effect described in a college 
physics textbook, including electromag¬ 
netic fields, electrostatic signals, surface 
acoustic waves, sonar, resistive films, pres¬ 
sure-sensitive sheets, strain gauges, and 
magnetostrictive pulses. There are tech¬ 
nologies based on evenly spaced grids, 
phased-s pacing grids, solid sheets, trans¬ 
parent films, linear transducers, micro¬ 
phones, delay lines, and AC and DC sig¬ 
nals. 

The first digitizing tablet, the 1956 Rand 
tablet, consisted of a grid of conductive 
wires covered by a rectangular frame, with 
a special electronic writing fieri, A small 
electromagnetic coil in the tip of the pen 
received an AC signal by way of a con¬ 
necting cable and transmitted it to the grid. 
As the user wrote on the tablet, the coil in 
the pen passed over the tablet grid, and 
the controller read which x and y wires 


picked up the strongest signal. The con¬ 
troller measured the position of the pen 
60 times per second. Many current tablet 
designs work the same way. 

In all designs, the controller sends a 
stream of Jt,v position coordinates to the 
main computer at between 60 and 400 
points per second. A rate of 120 pps is 
considered the minimum for good char¬ 
acter recognition. A note-taking application 
without handwriting translation needs the 
same high performance to display accu¬ 
rate, smooth electronic ink. 

With so many digitizer designs avail¬ 
able, selecting the right digitizer for a pen- 
based computer is an exercise in trade¬ 
offs. Decision factors include the precision 
required in sensing the pen’s position, the 
speed at which the user is likely to move 
the pen across the tablet, the weight and 
durability of the materials used, the pow¬ 
er drain on a battery-powered system, and 
electromagnetic interference. 

Only four of the above-mentioned tech¬ 
nologies are currently used in pen-based 
systems: electromagnetic grids, electro¬ 
static grids, resistive films, and capaci- 
tive/electrostatic films. 

Electromagnetic Grids 

Today’s electromagnetic-grid digitizers 
are modem variations on the original Rand 
design. The active area in an electromag¬ 
netic tablet contains a grid of fine con- 
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Just Add 
Code. 



If you are moving a 500,000 line 
mainframe program or have a 
program that requires a DOS 
extender, EM/32 is the PC 
Fortran language system for you. 


This highly optimized, 32-bit 
Fortran supports the full ANSI 
77 Standard, DEC VAX and IBM 
VS extensions, and important 
Fortran 90 features. The royalty- 
free Phar Lap DOS-Ex tender 
handles programs as large as 
4GB. In addition to providing 
virtual memory, VCPI,andXMS 
support, the extender is DPMI 
compliant You can compile, link, 
debug, and run your program in 
DOS, DESQview, and the DOS box 
of Microsoft Windows and OS/2. 


When writingnewcode, you can’t 
beat our compilation speed, 
unmatched error messages and 
new 32-bit debugger/profiler. 
Tools include an editor, make 
utility, library manager, and 
graphics library. If you should 
have any difficulties, we provide 
free unlimited technical support. 

Your Fortran code is important 
Trust it to the company that 
has been writing award- 
winning Fortran language 
systems for over 25 years. 


Contact us about EM 132 or any of 
our other Fortran language systems . 

(800) 548-4778 



Fortran is our forte 


30- Day Money- Back Guarantee 

Tel: E702*S3l-2&00 m Fax: l?02) S3I-S123 
F.O Box 609] m Incline Village, Nevada 89430 
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ELECTROSTATIC-GRID DIGITIZER 



Figure 2: The tablet controller in an electrostatic-grid digitizer generates 
electrostatic signals across a wire grid on the tablet surface. A capacitive probe in 
the pen tip couples with the tablet and transmits received signals through a tether 
to the tablet controller, which calculates the pen's position . 


due tors—wires, or conductive traces on 
a printed circuit board—wired as loops to 
generate an electromagnetic field (see fig¬ 
ure I). The grid is usually on the bottom 
surface of the LCD in a pen system; other¬ 
wise, the digitizer's wires would create 
dark lines over the display. 

As the pen approaches the grid edges 
(within an inch or so), the electromagnet¬ 
ic field becomes distorted and less accu¬ 
rate, The dimensions of the grid and the 
size of this low-accuracy area near the 
edges of the grid define the tablet's active 
area (the grid area that reports coordinate- 
pair data accurately). The spacing of the 
conductors on the grid affects accuracy: 
Closer spacing allows more exact posi¬ 
tioning. 

In the traditional implementation, the 
grid is either drawn on a printed circuit 
board with a rigid epoxy substrate or man¬ 
ufactured on a transparent Mylar film base. 
The epoxy board is more expensive and 
more complex to manufacture than the 
Mylar film. It also is heavier and has a 
larger footprint, because space is required 
around the edge for the tablet circuitry. A 
grid made with flexible conductors on My¬ 
lar film can he folded around a shielding 
spacer so that the sense wire returns are 
under the grid. This helps to reduce size. 

In most electromagnetic tablets, the grid 
detects a signal from the pen. The pen con¬ 
tains a small wire coil that generates a low- 


intensity magnetic field. When the pen is 
close enough to the surface of the digitiz¬ 
ing area (within its proximity), the mag¬ 
netic field induces a slight electric current 
in the grid that's inversely proportional to 
the distance between the conductors and 
the pen coil. The tablet processor samples 
the grid periodically and detects the cur¬ 
rent. These data samples are then translat¬ 
ed into the jr,y coordinates that indicate 
the pen's contact point. 

Most grid-based tablets use the strongest 
signal wires in the x,y grid lines to get a 
coarse pen position and then compute a 
fine position by interpolating the signal 
readings from the two or three strongest 
pickups on the grid. A variation on this 
approach is to use a phased grid with two 
sets of x wires at different spacing. The 
controller computes the position from die 
relative signal strength in the two sets of 
wires, rather than by checking individual 
wires for the strongest signal. It then uses 
the same method to find the y position. 

Many electromagnetic tablets show a 
velocity error when the pen is moving di¬ 
agonally at a fast speed. The error results 
from the delta time between the position 
readings. It may not be noticeable if the 
user is writing only small characters, but it 
can be very large for fast sketch drawing, 
flourishes on signatures, and tracing of 
straight lines. Unfortunately, many ven¬ 
dors demonstrate their designs only with 
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M-new ABC Flowcharter 2.0 

makes flowcharting faster, 
easier than ever! 



Now the leader in 
Windows graphics puts 
its know-how behind 
the world’s #1 Windows 
flowcharting solution! 

Introducing ABC Flowcharter* 2.0 
from Micrografx. With all the terrific 
features of the original. Plus an array 
of exciting new features that make it 
better, faster, easier than ever! 

Our all-new user interface 
conveniently displays tools in a 
handy toolbox. No more searching 
through menus. Just point and click! 

Customizable shapes and shape 
palettes let you tailor ABC 
Flowcharter 2.0 to your particular 
applications. And we’ve added new 
palettes of symbols for specialized 
charts like dataflow diagrams, audit 
diagrams, and many, many more. 


“A Windows-based package 
that’s both powerful and easy 
to use.” 

Info World 
April 20,1990 

“Turns making flowcharts into 
child’s play.” 

DBMS Magazine 
August 1991 


You’ll be able to choose from new 
line types and styles, including 
curved lines. And take advantage of 
an exciting new feature that auto¬ 
matically connects shapes. 

Enhanced text capabilities let 
you edit text right on the chart, and 
mix different fonts, sizes and styles 
at will. 

And best of all, you’ll enjoy our 
friendly 24-hour telephone support 
(weekend hours too). (U.S. only) 


If you’re already an ABC Flow- 
Charter user, call now for upgrade 
information. And if you’re not, find 
out just how fast and easy flowchart¬ 
ing can be - with all-new ABC 
Flowcharter 2.0! 



CALL TODAY FOR 
UPGRADE INFORMATION 

1 - 800 - 998-0153 


MICROGRAFX* 

Micrografx. Inc., 1303 Arapaho, Richardson, TX 75081 (214) 234-1769. Micrografx has offices in Toronto, Paris, London, Munich, Milan, Sydney, Copenhagen and Tokyo. Copyright ©1992, Micrografx, Inc. 

All rights reserved. Micrografx and ABC Flowcharter are registered trademarks of Micrografx, Inc. 
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Distributors: 

Austria: Actebis Computerhandels - 

43- 1-2788282 

• Computer 2000 - 43-1-463611 
Belgium: Sydec Belgium - 32-3-43 83030 
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Croatia: Axis -38-41-232689 
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RESISTIVE-FILM DIGITIZER 



Protective hard coating 
Jesistiyefjj^ 
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circuitry 
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Figure 3: In the resistive-film design, an insulating glass surface is coated with a 
transparent, slightly resistive conductive coating . The tablet processor applies a 0-V 
AC current to one edge of the tablet and +5 V to the opposing side. Voltage ranges 
from 0 V to 5 V as the pen moves across the surface. The tablet controller calculates 
the pen’s x position and then applies voltage to the top and bottom edges to 
determine the y value. 


demonstrations of handwriting recogni¬ 
tion, where the writing is small and the 
electronic ink is removed immediately and 
replaced with font characters: You don’t 
get a chance to see the ink. While many 
current designs have this problem, it is 
easy to correct. 

The pen’s electromagnetic-coil design 
can also result in tilt errors. The coil, lo¬ 
cated inside the body of the pen, sits an 
inch higher than the pen tip when the user 
is holding the pen in a normal writing po¬ 
sition. This means that if the user tilts the 
pen too much while writing, inaccuracies 
can result. 

Interference is another disadvantage of 
electromagnetic grids. The electromag¬ 
netic fields that these tablets use are seri¬ 
ously disturbed by metal frames, ground 
planes, and harmonics from internal digi¬ 
tal electronics. (These tablets typically use 
a frequency of around 120 kHz for the sig¬ 
nals between the tablet and the pen.) As a 
result, the tablets must be custom-designed 
for each pen computer. Even changing the 
type of LCD in the same product (e.g., to 
a color or high-resolution LCD) would 
probably require reengineering the digi¬ 
tizer. 

Still another design problem is that the 
grid can’t be put in front of the LCD with¬ 
out putting dark lines across the display. 
The common solution is to put the grid 


underneath the LCD, but this adds to the 
problem of electromagnetic disturbance. 
Some vendors have experimented with 
transparent materials for putting an invis¬ 
ible grid in front of the LCD, but the results 
don’t yet work reliably and aren't com¬ 
pletely transparent. 

Manufacturers using this type of tech¬ 
nology include Calcomp, Hitachi. Kurta, 
Logitech, Summagraphics, and Wacom. 
Wacom uses a unique electromagnetic ap¬ 
proach to making a cordless, passive pen, 
called electromagnetic resonance. The tab¬ 
let grid alternates between a transmit mode, 
during which it sends a 20-microsecond 
radio frequency pulse, and a receive mode, 
during which it listens for 20 |is for a re¬ 
flected signal from the pen. The pen con¬ 
tains a small coil-and-capacitor resonant 
circuit. The pulse from the tablet produces 
electromagnetic resonance in the pen cir¬ 
cuit; the energy is briefly stored in the 
pen circuit and then reemitted at a slightly 
different frequency. The tablet controller 
samples the grid and detects the reemit¬ 
ted signal. 

This technique has the unique advan¬ 
tage of providing a passive, unpowered 
pen—one that does not require batteries. 
However, the grid generates a strong, con¬ 
tinuously transmitted signal that consumes 
more power than a digitizer with a teth¬ 
ered pen. The Wacom digitizer is used in 
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The company that 
makes the best drives 
money can buy 



introduces the best drives 
for the money 


Most major OEMs count on Quantum hard 
drives for the highest performance and 
reliability. And now everyone can rely on 
Quantum quality with the first no-compro- 
mise storage solution for today’s popular 
low-cost PC systems. 

The new ProDrive ELS™ Series of AT or 
SCSI-2 3.5-inch drives have Quantum’s 
already proven technological innovations and 
manufacturing efficiencies built in — so you 
■■■■ get both quality and economy 
ProDrive ELS Series drives 
IkAjall have performance features like 
WriteCache™ and DisCache® 
firmware for faster data throughput and 
retrieval in the real world — 


ProDrive ELS Series 

Capoc’rty (MB) 

Average 

Seek Time 

MTBF (hours) 

Warranty* 

42 

19ms 

250,000 

2 years 

85 

17ms 

250,000 

2 years 

127 

17ms 

250,000 

2 years 

170 

17ms 

250,000 

2 years 


not just in the lab. An impressive, industry¬ 
leading 250,000-hour MTBF backed by a 
two-year renewable warranty.* And a range 
of capacities from 42 to 170 MB nobody 
else can match. 

Call your distributor today for more infor¬ 
mation about the best drives less money can 
buy. Because when it comes to reliability 
and performance, one thing is clear. 

We don’t compromise. Why should you? 


Quantum 


* If the original drive fails within two years, you receive a replacement drive with a new two-year warranty. The Quantum logo, ProDrive ELS and WriteCache are trademarks, and DlsCache is 
a registered trademark of Quantum Corporation. Brand or product names are trademarks or registered trademarks of their respective holders © 1992 Quantum Corporation. 
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NCR’s System 3125 and Samsung’s Pen- 
Master computers. 

Electrostatic Grids 

Electrostatic grids work very much like 
electromagnetic grids, with two main dif¬ 
ferences (see figure 2). First, the grid wires 
are connected at only one end, not in a 
loop, since the controller uses them to gen¬ 
erate electrostatic, rather than electro¬ 
magnetic, signals. Second, the pen has a 
capacitive probe at its tip, rather than a 
coil inside the pen body. The probe, a sim¬ 
ple metal tip with a rounded end, might 
look like an empty ballpoint cartridge. As 
the pen tip approaches the tablet surface, 
capacitance between the two couples the 
energy between the objects. The pen then 
transmits a signal through a connecting 
cable to the tablet processor, which cal¬ 
culates the current position. Using a tip 
probe avoids tilt problems associated with 
electromagnetic coil designs. 

Electrostatic grids come in two designs: 
a straightforward .v,y grid and a charge- 
ratio approach that uses a single grid of 
specially contoured etches. Both are easi¬ 
ly built using a standard printed circuit 
board. Summagraphics uses the charge- 
ratio design in some of its opaque tablets. 

Electrostatic-grid tablets usually sit on 
top of the LCD. which shields the grid 
from computer interference. Unfortunate¬ 
ly, the grid lines are visible and interfere 
with viewing. Manufacturers are working 
to make the grid lines less visible. 

Resistive Film 

The active area of a resistive-film sensing 
tablet consists of a substrate of dielectric 
(insulating) material, usually glass, coated 
on the top surface with a transparent, 
slightly resistive conductor such as indium 
tin oxide (see figure 3). Electrodes on the 
edges put a 5-volt signal (usually AC) on 
one edge of the tablet, and 0 V on the op¬ 
posite edge. The pen is a metal probe that 
touches the film. The controller reads the 
voltage that the pen picks up: 1 V near one 
edge, gradually increasing to 5 V as the 
user moves the pen to the other edge. It 
applies the voltage first on the left and 
right sides of the tablet to calculate the x 
axis, and then to the top and bottom edges 
for the y value. 

Another design, in which the pen pro¬ 
vides the 5-V signal, has four electrodes 
at the four comers of the film. These elec¬ 
trodes measure the different currents that 
are picked up from the pen when the user 
drags it across the tablet surface. 

After the controller measures the volt¬ 
age (or current, depending on the design), 
the sensors notify the tablet controller, 
which converts the sensors’ data into dig¬ 


ital values. The controller microprocessor 
then calculates the x,y coordinates of the 
pen’s contact point. One potential advan¬ 
tage of many of these designs is that they 
can accept finger input as well as pen input. 

Due to their low cost, resistive-film de¬ 
signs are also popular for touchscreens. 
Because the design consists basically of a 
film on a piece of glass, resistive film is 
easy to adapt to the displays of existing 
notebook computers. 

i^ue to their low 
cost, resistive-film 
designs are popular 
for touchscreens. 



Some manufacturers put a second con¬ 
ductive coating on the bottom surface of 
the substrate to shield out RF noise, or put 
a second, hard coaling over the resistive 
film to protect it against scratches. Some 
designs also use various linearization pat¬ 
terns with the electrodes to simplify the 
controller’s calculations. 

Resistive-film digitizers have several 
disadvantages, including their inability to 
sense pen proximity. Unlike with other 
designs, the pen must touch the screen be¬ 
fore the digitizer can record its position, 
so it is impossible to put up a status cursor 
when the user is moving the pen above the 
display. (Go Corp. claims that its PenPoint 
operating system’s user interface dispens¬ 
es with status cursors completely, but they 
are very common in current pen applica¬ 
tions.) 

Another problem is image clarity. De¬ 
pending on the thickness of the film and 
hard coating, the optical transmissivity of 
some digitizers can be as low as 70 per¬ 
cent. This low transparency reduces the 
contrast of the LCD image, making it hard¬ 
er to read. 

Still another disadvantage is that mi¬ 
croscopic cracks in the film can cause large 
position errors. These cracks can develop 
from simple thermal stresses from transi¬ 
tions from a warm room to cold outside 
air, and small scratches in the film can oc¬ 
cur from normal everyday use. The errors 
they cause look like small black holes on 
the display. You can draw around these 
spots, but not on them. MicroTouch adapt¬ 


ed a touchscreen product to the pen com¬ 
puting market by using soft pencil lead in 
the pen tip to prevent scratches. Some ven¬ 
dors of resistive digitizers, such as Graph¬ 
ics Technology, use harder film materials. 

If the electrical contact between the pen 
and the film is poor, the digitizer can pro¬ 
duce erratic data. The cause of the poor 
contact might be oil or grease on the sur¬ 
face, high contact resistance if the pen 
touches down lightly, or a soft landing 
(i.e., when the user touches down at the 
start of a stroke). For this reason, the tablet 
electronics arc often adjusted to require 
the user to press down hard on the tablet. 
That can be tiring if the user works with the 
pen for long periods. Nevertheless, resis¬ 
tive-film digitizers have been used suc¬ 
cessfully in the original Grid Systems Grid- 
Pad, NEC’s UltraLite SL/20P, and other 
early pen computers. 

Capacitive/Electrostatic Film 

Capacitive-/electrostatic-film technology 
combines many of the advantages of elec¬ 
trostatic and electromagnetic grid designs 
with the low cost and easy manufacturing 
aspects of resistive film. 

The active area is a transparent substrate 
of glass or plastic that has been coated on 
its underside with a sheet of a transparent 
conducting material such as indium tin ox¬ 
ide (see figure 4). The film is not on the 
exposed front surface of the glass (where 
it could be scratched or damaged), and it 
needs to be only moderately conductive, so 
it can be quite thin. Some films offer well 
over 90 percent transmissivity: That is 
about as transparent as the LCD glass it¬ 
self. 

The 0-V and 5-V AC voltages applied 
on the edges of the tablet create an elec¬ 
trostatic field over the glass, and a capac¬ 
itive probe tip in the pen picks up this sig¬ 
nal through the glass. The pen measures 
an electrostatic field from the whole tablet, 
rather than a direct voltage at a single point 
of contact. For this reason, the small de¬ 
fects in the film that hurt resistive-film 
tablets have no effect here. Scriptel ex¬ 
ploited that attribute in its capacitive-/elcc- 
trostatic-film digitizers by intentionally 
placing a pattern of quarter-inch holes in 
the film to reduce power use. 

Like the grid-based electrostatic designs, 
this technology is not as affected as other 
digitizer technologies are by the metal and 
electronics in the rest of the pen computer. 
Proximity sensing is also very good; ca- 
pacitive-/electrostatic-film digitizers can 
sense the pen even when it is held several 
inches above the surface; however, the fur¬ 
ther the probe moves from the surface, the 
lower the accuracy. Power use can easily 
be as low as 15 milliwatts while active, 
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iwerful New Tools for OS/2 Programming 


WorkFrame/2 product... because the 
environment for application development 
le one you create yourself. 

WorkFrame/2, you can integrate your choice of 
Uopment tools - including those for DOS and Windows, 
bpen, configurable and language independent And it's 
to customize the WorkFrame/2 interface to create your 
development environment. 

concept is simple. WorkFrame/2 organizes files into logical 
Jh called projects. By associating each project with your 
ponal choice of compiler/debugger/linker/editor you can get 
reatest productivity possible from all your development tools. 

C Set/2 product ... because application 
lelopment should be fast - and simple! 

&t/2 delivers a one-two punch to help you create some of 
[fastest-performing GS/2-based applications possible. 

, the 32-bit C compiler enables your applications to exploit 
[speed and power of 386- and 486-based computers. It’s the 
high-performance code optimizer in the business. With the 
Ft/2 compiler, unsafe optimizations simply don’t exist. 

md, C Set/2 comes with a fully interactive, full-function, 
Fce-leve! 32-hit Presentation Manager debugger. Just point 
r mouse and shoot, using the graphical PM user interface 
' use the keyboard. 


Father way it’s easy. And you’ll get instant feedback on the 
screen to verify what you’re doing. Debugging has never been 
so simple! 

And there’s more. The C Set/2 compiler conforms to industry 
standards - including ANSI C and ISO/IEC - and offers 
Microsoft C compatibility. With features like a full suite of run¬ 
time libraries and 32-16 bit linkage, you can be sure C Set/2 
will provide the function and flexibility you need to make 
application development fast and simple - the way it should be. 

OS/2 2.0 Developer’s Toolkit ... 
because it takes the right set of tools 
to build powerful applications. 

OS/2 2.0 Developers Toolkit is the perfect companion to use 
with C Set/2. It contains a variety of language-independent 
application build and productivity tools. For the C Sel/2 
compiler. Toolkit provides the system linker and system header 
files. It also contains the import libraries and the NMAKE 
utility you need to dramatically increase the capabilities of 
C Set/2 to build powerful applications. 

To order or get more information on how IBM application 
development tools can work in your OS/2 environment. 


in the IJSA call 
in Canada call 


1-800-342-6672 

1-800-465-7999 


aking good things happen in application development 


, and Presentation Manager are registered trademarks. C Sat/2 and Wcrkframe are trademarks of International Business Machines Corporation. Windows is a trademark of Microsoft Corporation. 
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UNDER THE HOOD 


CAPACITIVE/ELECTROSTATIC SENSING DIGITIZER 



Figure 4: Capacitive/electrostatic technology uses a transparent substrate of glass 
tha t'$ coated on its underside with a sheet of a transparent conducting material 
The O’V and 5-V AC voltages, applied on opposite edges of the tablet, create an 
electrostatic field over the glass. A capacitive probe tip in the pen picks up this 
signal, which varies in strength over the tablet surface. 


and much less when the pen is idle. Thai is 
about equal to the best power consump¬ 
tion of any of the other current technolo¬ 
gies. 

Seri pie l has announced agreements 
with several pen computer manufacturers 
lo use its technology in their pen comput¬ 
ing products. Currently, Arthur Dent As¬ 
sociates uses Seri pic Fs digitizer technology 
in its Write A way digitizer add-on for off- 
the-shelf portable notebook computers. 
Dauphin uses it in the D50OO pen com¬ 
puter. 

Other Options 

Several other digitizer technologies could 
also be used in pen computers, although 
the four main technologies discussed above 
are the most acceptable. Science Acces¬ 
sories has been selling different designs 
of sonar-based digitizers for several years. 
In one design, the pen contains a clicking 
sound source that makes a distinct sound 
pulse 60 times per second. Two small mi¬ 
crophones in front of the user pick up the 
pulses and, measuring the time delay for 
the sound to reach the microphones, com¬ 
pute the position of the pen by Iriangula- 
lion. This should not be confused with the 
surface acoustic wave technologies used 
in some touchscreens. There, the sound 
wave propagates through the glass; here Jt 
moves through the air. 

This technology doesn’t lend itself very 


well to the portable aspect of pen com¬ 
puters because it has some problems when 
objects (c.g., an elbow) come between the 
pen and the microphones. However, for a 
low cost, you can have a large-area digi¬ 
tizer that works on a regular desk, and by 
adding a third microphone, you can even 
digitize objects and gestures in three di¬ 
mensions. 

Other devices, such as light pens, mice, 
and pure touchscreens, have been used 
as pen-input devices but are Far from ide¬ 
al. Light pens aren't as common as they 
were 20 years ago, and they have the dis¬ 
advantage of working only with CRT dis¬ 
plays, not with the LCDs that have be¬ 
come synonymous with pen systems. A 
light pen consists of an optical sensor in the 
tip of a pen: As the electron beam of the 
CRT scans the display, the sensor picks 
up the exact moment it passes under the 
pen. The control electronics compute the 
position of the electron beam from liming 
circuitry connected to the display. 

Since light pens depend on the scanning 
of the CRT, their accuracy is that of one 
CRT pixel: 640 by 480 pixels, or a bit bet¬ 
ter than 0.02 inch on a typical display. De¬ 
pending on whether the display is inter¬ 
laced, a light pen can read only 30 or 60 
pps—far short of the rate needed for good 
character recognition. Nonetheless, light 
pens have been making a small comeback 
with the new interest in pen computing. 


The mouse became popular for person¬ 
al computing less than 10 years ago. Un¬ 
like a tablet, which reports absolute phys¬ 
ical position, a mouse reports relative 
motion; thus, mice are unacceptable for 
use in pen computing. Even a small pen¬ 
shaped mouse requires that the user never 
lift it—the device doesn't work when it’s 
lifted. The effect is very dear if you ask a 
user to write several sentences using a 
mouse and then using a pen. Steve Levine, 
designer of Wang's Freestyle product (an¬ 
other 1989-vintage pen computing sys¬ 
tem), cal led this “writing with a fat potato," 
Current digitizers involve many diffi¬ 
cult and limiting trade-offs in hardware 
design—trade-offs that can have a direct 
impact on the usability of pen computing 
hardware and software. In spite of 35 years 
of evolution, many current digitizer de¬ 
signs have substantial limitations when 
installed in pen computers. Tomorrow’s 
designs must improve performance, and 
the underlying manufacturing technology 
must better integrate the display and the 
digitizer, before this technology can fully 
meet the requirements of pen computer 
users, ■ 

FOR FURTHER READING 

Foley, J. D., V. L. Wallace, and P. Chan. 
“The Human Factors of Computer 
Graphics Interaction Techniques." IEEE 
Computer Graphics and Applications, 
November 1984. 

Phoenix Pen BIOS Technical News Bul¬ 
letin , versions 6, 7, 8, 9, 10, and 1 L 
Phoenix Technologies, Ltd.. 40 Airport 
Pkwy., San Jose, CA 95110, (408) 452- 
6500. 

Slate Position Paper on Pencentric tty. 
Slate Corp., 15035 North 73rd St., 
Scottsdale, AZ 85260, Order Number 
146. 

“Slate Teaches BCS Some History," The 
Boston Computer Society PC Report , 
May 1992. 

W T ard, Jean Renard. and Barry Blesser. 
“Interactive Recognition of Handprint¬ 
ed Characters for Computer Input.” 
IEEE Computer Graphics and Appli¬ 
cations , September 1985, 

Ward, Jean Renard, and Mark J. Phillips. 
“Digitizer Technology: Performance 
Characteristics and the Effects on the 
User Interface.” IEEE Computer Graph¬ 
ics and Applica tions , A pri 1 1987. 


Jean Renard Ward is a software develop¬ 
er at Slate Carp . (Newton, MA), Debra 
Schultz is a product marketing manager 
at Phoenix Technologies, Ltd. (Norwood, 
MA). You can contact them on BIX c/o 
“editors, " or contact Jean on MCI Mail at 
488-7364. 
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SOME ASSEMBLY REQUIRED 

BARRY NANCE 


OS/2’s 

System Object Model 



I BM offers an object-oriented programming tool to 
developers who write code for the OS/2 2,0 envi¬ 
ronment, Interestingly, the tool isn't a C++ compil¬ 
er (IBM says that it will release a C++ compiler 
sometime in the future). If s a language-neutral ob¬ 
ject-classification system embedded in the operating sys¬ 
tem itself. Known as the System Object Model, it's the 
foundation on which the Workplace Shell is built. You 
can use SOM to extend the Workplace Shell or to build 
your own extensible object systems. 

SOM is helpful when you develop a large project or 
when you distribute a set of library routines in DLL form. 
The library routines might be ones you sell in the shrink- 
wrapped marketplace or ones you provide to other pro¬ 
grammers in your organization, SOM is less useful for 
small projects; in fact, it takes a bit of extra work to use. 
In this article. I'll help you understand SOM so you can 
decide when it is the right tool for the job. 

What Is SOM? 

You use SOM's object orientation to develop and main¬ 
tain your library functions and application code. Through 
this tool, you define and update class and method de¬ 
scriptions. By defining your classes and methods in SOM 
form, you impose organization on your code. You also 
take advantage of object-oriented features such as en¬ 
capsulation, inheritance, and polymorphism. When you 
install OS/2, you gel a DLL containing the SOM methods 
and classes that define the behavior of Workplace Shell 


SOM's language-neutral 
approach to object- 
oriented programming 
is a key innovation 


objects such as folders, print 
destinations, and live objects. 

For developers, the IBM C 
Sel/2 package provides a SOM 
compiler, C header files, an IM- 
PLIB library describing the 
functions in SOM.DLL, and the 
definitions of the classes and 
methods of OS/2's desktop objects. The supplied .SC 
files enumerate the methods and classes associated with 
each standard OS/2 object. As a developer, you use the 
SOM compiler, header files, DLLs, library files, and (op¬ 
tionally) definitions of the classes and methods of OS/2 T s 
standard objects to create your own classes and sub¬ 
classes. You can also interact with Workplace Shell ob¬ 
jects through their SOM interfaces. 

The SOM compiler translates text files of SOM control 
statements (written in Object Interface Definition Lan¬ 
guage, or OIDL) into language bindings that you incor¬ 
porate into your programs. The SOM control statements 
look like C but are really language-neutral descriptions of 
your classes, methods, and public/private data items. The 
SOM compiler emits its language bindings into .C and .H 
files; you then build on the files to create your software. 

At present, the SOM compiler emits only source code 
files for C. IBM says that it is working with other lan¬ 
guage vendors (as well as within IBM) to bring SOM 
support to Pascal, COBOL, FORTRAN, C++, and 
SmallTalk programmers. T hope Borland, MicroFocus, 
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Computer Associates (Realia) T and Dig- 
italk—to name but a few vendors—soon 
begin to provide support for SOM in their 
products. For now, though, you can use 
SOM effectively (for both client and li¬ 
brary code) only if you have IBM’s C 
Set/2* You can use SOM to help manage 
the development of DLLs that other lan¬ 
guages will access, but it's certainly more 
elegant and reliable if the programmer us¬ 
ing your DLL can do so through SOM 
classes and methods. 

Application modules that interface with 
SOM-based objects do not need recom¬ 
piling if changes to the object definition 
only add new methods: add* change, or 
delete private insiance variables; insert 
new classes above existing classes in your 
inheritance hierarchy; or relocate methods 
upward in the class hierarchy. 

You can define parent classes and child 
classes (subclasses) within SOM. Child 
classes inherit the attributes of their par¬ 
ents, and a child class can have unique at¬ 
tributes and new behaviors implemented in 
methods particular to that child. All SOM 
classes derive from the operating-system- 
supplied SOMCIass class, which is the 
only class that is its own meta-class. A 
meta-class defines class methods, not ob¬ 
ject methods. While a parent of a class is 
another class from which instance methods 
and state descriptions can be inherited, a 
meta-class provides the factory methods 
(sometimes called constructors) Lhat you 
use to manufacture objects. 

SOM and the Workplace Shell 

Suppose you want to add application-spe¬ 
cific code to an OS/2 printer object. You 
might, for instance, need a printer object 
that notifies your application when the user 
chooses to change the hold/release status 
of the printer object. You would override 
the printer object methods whose SOM 
definitions are the following: 

BOOL wpHoldPrinter{); 

BOOL wpReleasePrinter(); 

Including an override keyword in 
your method definition indicates that you 
want to add to one or more of an objects 
methods. In the overriding method, you 
can invoke the ancestral method (and all its 
processing) that you've overridden by call¬ 
ing parent wpHoldPrinter or par- 
eni_wpReleasePrinter. In your child 
method, you just add the specific new be¬ 
havior—in this case, notifying the user. 

You can use the same technique to add 
a new' page to an object's settings note¬ 
book. modify a folder object's behavior, or 
implement some other change to a Work¬ 
place object. You can also override a meta¬ 


class. You might want to do this to track 
object instances, perform automatic gar¬ 
bage collection, interface to a persistent 
object store, or hold information common 
to a set of object instances. 

Using SOM can be fun, but now is a 
good time to tell you that you don't have to 
use SOM if you don’t want to. OS/2 pro¬ 
vides a Workplace API that you can use to 
change the desktop or objects on the desk¬ 
top. The API includes such functions as 
WinCreateGbject,WinDeregister- 
ObjectClass, WinDestroyObject, 
WinEnurnOb jectClasses, WinQuery- 
Object T WinRegisterObjectClass, 
WinReplaceGb jectClass, and Win- 
Set Ob j ectD at a. 

The WPObject Class 

WPObject is the basis for ail Workplace 
objects. It provides groups of methods for 
managing settings notebooks, saving and 
restoring stales, storing object usage in¬ 
formation, managing pop-up menus, set¬ 
ting and querying object infomiaiion (e.g., 
views, style, and title), handling errors, 
managing memory (for object resources), 
initializing and terminating objects, and 
performing direct manipulation (e.g., drag 
and drop). 

Each Workplace object inherits a set of 
standard pop-up menu items from the 
WPObject class. You add or delete menu 
items by overriding the wpFilterFop- 
upMenu method. The WPObject class de¬ 
fines Hag values for the standard pop-up 
menu items. These flag values are manifest 
constants in the toolkit header files and 
are prefixed by CTXT_. The wpFilter- 
PopupMenu method responds with Lhe 
flags that correspond to the pop-up menu 
items for an object. If you want to delete a 
standard menu item, you override wpFil- 
terPopupMenu with a child method that 
invokes the parent but turns off the flag 
for that menu item. After invoking the par¬ 
ent method from within your code, you 
need only perform an AND on the parental 
flags with the complement of the value for 
the menu item you want deleted. For ex¬ 
ample, if you don i want the "‘Create Shad¬ 
ow..." menu item in your pop-up menu, 
you might code something like this: 

Flags = 

parent_wpFilterPopupMenu { 

somSelf, uIFlags, hwndCnr, 

fMultiSelect); 

Flags *= Flags & ~CTXT_SHADOW; 
return Flags; 

Before I began exploring SOM, I fig¬ 
ured tit at you had to program in Presenta¬ 
tion Manager to use it. Wrong, SQM pro¬ 
gramming techniques can apply to any 


OS/2 programs or libraries you develop. 
Moreover, the SOM run-time environment 
is completely reentrant, so it pennits con¬ 
current execution by multiple threads. 
Within this environment, SOM automati¬ 
cally serializes updates to global resources. 
You can use OS/2 semaphores to control 
access to your own shared objects and in¬ 
stance data, if your design requires. And 
you can develop interactions between ob¬ 
jects across process boundaries by using 
OS/2 interprocess communications facili¬ 
ties {e.g., shared memory), 

1 don't have room in this article to show 
you a complete SOM-aware PM program 
example, so instead I created a simple DLL 
containing methods for managing Lotus 
1-2-3 spreadsheet files (with a .WKl ex¬ 
tension). The sample code doesn't use PM, 
but you can invoke the methods I supply 
from within a PM program. 

The l*2-3 Worksheet Object 

The first step in using SOM—after por¬ 
ing through the IBM Technical Library 
manuals, of course—is to create an OIDL 
text file that defines your classes and meth¬ 
ods. i lore’s mine: 

# include <somobj . so 

class: wkSheet; 
parent: S OMOb ject; 
data; 
integer4 

DefaultColumn Width,publie; 
FILE *Wkl; 
methods: 

int NameWorkSheet( 
char *Name); 
void SetLabel £ 
int Row, int Column, 
char *String); 
void SetNumber{ 
int Row, int Column, 
double Number); 
void CloseWorkSheet(); 

Before you run lhe SOM compiler 
(SC.EXE), make sure you set the compil¬ 
er’s environment variables. SC.EXE uses 
these variables to find include Files and to 
know what output files you w r ant. By de¬ 
fault (i.e„ with no environment variables 
set), SC,EXE checks the syntax of your 
statements but produces no output. 

What do these methods do? Name* 
Worksheet creates a . WK1 file and writes 
basic 1-2-3 information to it, such as the 
beginning-of-file record. SetLabel and 
Set-Number insert labels and numbers 
into worksheet cells. Both take row, col¬ 
umn, and value parameters. CloseWork¬ 
Sheet writes the 1-2-3 end-of-file record 
and closes the spreadsheet file. 

continued 
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Listing 1; Anatomy of a SOM object f wrote the code 
shown in boldface; the SOM compiler generated the rest. 


/* FileWame; wksheet,c* 

* Generated using: 

* SOM Precompiler ape: 1,22 

* SOM Emitter etnitc: 1,24 V 

#define WkSheet_Class_5ource 

If include <std±o.h> 

^include <string.h> 

^include "wksheet.h" 


void WriteLabel (FILE *Wkl, int Row, 
int Column, char * String) ( 
static char buffer 1200]; 

Static char f ; 

static short int t, 1, c, r; 
f = 0x7F; 
c ” Column,' 
r = Row; 
t - 0x0OOF; 

1 atrlen(String) + 7; 
buffer[0] = 39; 
strep/(^buffer[1], String); 
fwrite(fit, 2, 1, Wkl); 
fwrite(£l, 2, 1, Wkl); 
fwrite(sf, l t 1, Wkl); 
fwrite (fic r 2, 1, Wkl); 
fwrite £tr, 2, 1, Wkl); 

fwrite(buf £ er, st rlen{String) + 2, 1 „ wkl);} 


void WriteNumber {f tt.b *Wkl, int Row , int Column, 
double Number){ 
static double n; 
static char f; 
static short int t H 1, c, r; 


£ = 0x02; 
c =* Column; 
r = Row; 
t = 0x00OE; 

1 = 13 ; 
n - Number; 
fwrite (&t„ 2, 
fwrite(£lj 2, 
fwrite (if, 1, 
fwxite(£c, 2 f 
fwrite(£x, 2, 
fwrite (Sri, 8, 


1, Wkl); 
1, Wkl); 
1, Wkl); 
l r Wkl); 
1, Wkl); 

1 , Wkl);) 


FILE *CreateliOtusFile (char *FileName){ 
static FILE *Wkl; 
static char String[101]; 

static short int BOFRac[3J = 

|Q, 2, /* record type £ length */ 

0x0406); /* file format revision number */ 

static short int WinRec[lS]= 

{7, 32 f /* record type & length */ 

0,0, /* cursor column and row */ 

0x0071, /* format (unprotected general) */ 

11, /* default column width */ 

€, 20, /* columns & rows on screen */ 

0, Of /* left column, top row */ 

0, 0, /* number of title columns, rows */ 

0, Of f* left title column, top title row */ 
4, 4, /* top left coordinate, column & row */ 
72 r /* number of columns in window */ 

0); /* unused */ 


static char HidCol[36]' 
{0x64, 0, 0x20, Of 


0 , 

0 , 

Of 

Of 


Of 0, 
0, Of 
Of Of 
Of Of 


Of 

Of 

Of 

0 ); 


strepy (String, FileName) ; 

if (strehr(String, (int) ' .') = NULL) 
strcat { String, " r WKl"}; 

Wkl = fopen(String, "wb"); 
if (Wkl =» NULL) 
return NULL; 

fwrite(BOFRec, 6, 1, Wkl); 
fwrite(WinRec, 36, 1, Wkl); 
fwxite (flidColf 36, 1, Wkl); 
return wkl;} 

int CloseLotusFile(FILE *Wkl){ 

static char EGFRec[4] - (1, 0, 0, 0); 
f write(EOFHec, 4, 1, Wkl); 
fclose(Wkl); 
return 0;) 

/* ------*/ 

SQM^Scope int SOMLINK NameWorkSheet ( 

WkSheet *sonsSelf „ char *Name) { 

WkSheetData *somThis - WkSheetGetData (somSelf) ; 
WkSheet Met hodDebug ("WkSheet", "NameWorkSheet"); 

Wkl - CreateLotusFile(Name); 
if (JWkl = NULL) 
return (int) -1; 
return (int) 0;) 

SGM_Scope void SOMLINK SetLabel(WkSheet *soraSelf, 

Int Row, int Column, Ghar ^String) ( 
WfcSheetOata *scmThis *= WkSheetGetData (somSelf) ; 
WkSheet Met hodDebug ("WkSheet", "SetLabel") ; 

WriteLabel(_Wkl, Row, Column, String);} 

S0M_$cOpe void SOMLINK SetNumher(WkSheet *somSelf r 
Int Row, int Column, double Number)( 
WkSheetData *somThis = WkSheetGetData(somSelf); 
WkSheetMethodDebug("WkSheet","SetNumber"}; 

WriteNumber (_Wkl, Row, Column, Number);) 

SOMScope void SOMLINK CloseWorksheet( 

WkSheet "somSelf) j 

WkSheetData *sorciThis = WkSheetGetData(somSelf); 
WkSheet MethodDebug("WkSheet", "CloseWdrkSheet”) ; 

CloseLotusFile(_Wkl);} 


Listing 2: Using a SOM object, You're not required to 
write a PM application in order to use SOM objects. 
Any OS/2 program can call them . 

4include <stdio.h> 

#include <string,h> 

#include "wksheet.h" 

WkSheet *WK1; 

void main(int arge, char *argv[])( 

ptintf ( w Creating a worksheet object (TESTl) S.n’ 1 ) ; 
WK1 « WkSheetNewU ; 

if (^JNameWorksheet (WK1, "TESTl") — -1){ 

print f ("Could not name worksheet object.\n"); 
return;} 

SetLabeKWKl, 0, 0, "Column 1") ; 

SetLabel(WK1, 0, 1, "Column 2"); 

_SetLabel(WK1, 0, 2, "Column 3"); 

_SetNumber(WKl, 2, 0, 2,0); 

^SetNumber (WK1, 2, l, 4*0); 

_SetNumber(WKl, 2, 2, 0*0); 

_SetNumber(WK!, 3, D, 12.0); 

_5etNumber(WKl, 3, 1, 14.0); 

_SetNumber(WK1, 3, 2, 16,0); 

CloseWorkSheet(MK1);} 
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THE LANGUAGE ASSISTANT SERIES 

VERSION 5 



With the new Language ^ 
Assistant Series - - Spanish 
Assistant, French Assistant, 
German Assistant and Italian 
Assistant - - you get sentence- 
by-sentence translation in 
both directions - from English 
to the foreign language, and 
vice versa! 

The Language Assistant 
translates words, searches 
for phrases, conjugates verbs, 
provides gender and number 
agreement, and works with 
word order. 


It can 
help you 
decipher foreign 
documents and produce 
understandable foreign 
translations. The dictionaries 
have been enhanced and 
enlarged to include more 
usage information and to 
recognize over 100,000 terms. 
The on-line reference tools, 
grammar help and foreign 
character utility provide 
instant help when translating, 
writing or studying. 

Version 5 availability: Spanish 10/92, 
French 11 /92, German 12/92, Italian 2/93 


Only $99.95 - Order Now! 

For bi-directional translation 
power, nothing tops the new 
Language Assistant Series. 

Order your copy today! 

See Your Software Dealer 
Or Call (800) 366-4170 
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SOME ASSEMBLY REQUIRED 


My WkSheet class has two instance 
variables, one private and one public. The 
private variable is a FILE* pointer I use 
to hold the return value from the fopen 
call. Notice that I could switch to the low¬ 
er-level open, or even to DosQpen, with¬ 
in the method without changing its pub¬ 
lished interface. The other instance variable 
is Default Column Width. I don't actu¬ 
ally use this variable in my sample code, 
but 1 inserted the item into the OJDL state¬ 
ments to show how to declare a public 
variable that users of the DLL code can 
access. 

The SOM compiler used my WkSheet 
class declaration to generate a class data 
structure in the J-I file: 

30MEXTERN struct 
WkSheetClassDataStructure { 
SOMAny *classObject; 
sorriDToken DefaultColumnWidth; 
somMToken Name Worksheet; 
somMToken SetLabel; 
somMToken SetNumber; 
somMToken CloseWorkSheet; 

) WkSheetClassData; 

The SOM compiler reads the OIDL and 
writes a series of output files. When you in¬ 
clude the generated .H file (WKSHEET.H) 
in your source code, you gel C prototypes 
tor my methods, as well as access to my 
public variables. 

The generated WKSHEET.C file (see 
listing 1) is more interesting. All that 1 
wrote was the implementation code for 
the methods 1 defined. The SOM compil¬ 
er provided a useful skeleton for the en¬ 
tire DLL creation process. I compiled WK- 
SHEET.C with the C SET/2 compiler, as 
follows: 

icc /Ge- wksheet*c som.lib 
wksheet,def 

Tire /Ge- option tells the compiler and 
linker to produce a DLL file, 1 didn't have 
to modify the generated .DEF File at all; 
it correctly called out all the options nec¬ 
essary to turn my compiled methods into 
a DLL. 

I ran IMPLIB to create an export library 
that you can link your client program with. 
Copying the DLL file into a LIB PATH 
directory completed the development pro¬ 
cess and made the library available to (in 
this case) the imaginary programming 
team. 

Listing 2 shows what a sample client 
program might look like. CLIENT.C de¬ 
clares a pointer (WKI) to a WkSheet 
object and creates the object by calling 
WkSheetNew. CLIENT.C then uses SOM¬ 
generated macros from the .H File to put 


information into the cells of the spread¬ 
sheet file. You might compile and link 
CLIENT.C with the command 

icc /Gd- /5e /ss+ /Ms /Gm+ 
client,c wksheet.lib som.lib 

to produce CLIENT.EXE. /Gd- specifies 
static linking of run-time libraries. /Se al¬ 
lows both ANSI and SAA (Systems Ap¬ 
plication Architecture) C language con¬ 
structs in the source program. /ss+ 
permits the use of // to indicate comments 
in your code. /Ms z specifies system (rather 
than what's called opt link) calling con¬ 
ventions. And /Gm+ links your program 
with the multithreaded versions of the 
compiler-supplied run-time libraries. 

SOM Appeal 

It's the language-neutral aspects of SOM 
that appeal most to me. I write library rou¬ 
tines for a team of nearly 40 people at my 
company. 1 can't yet effectively use ob¬ 
ject-oriented techniques in my work; not 
every programmer is skilled in C (or C++ 
or SmallTalk). When SOM capability 
comes to other languages (e.g„ COBOL), 
Til be able to use SOM to package my 
routines for public consumption by the 
team. In C++ or SmallTalk, for example, 
you and all the other programmers must 
work in the same language environment. 
But when other languages begin support¬ 
ing SOM, the pressure for every pro¬ 
grammer to code in the same language— 
if the team wants to take advantage of 
object-oriented features—-goes away. 

It's clear that SOM does a good job of 
helping programmers hide the implemen¬ 
tation details of their code. The example 
I've provided shows that t can add new 
methods quite easily, I might add new 
methods to the WkSheet class to write oth¬ 
er types of worksheet cells besides labels 
and numbers. However, if 1 sold you the 
DLL file (without source code) in the 
shrink-wrapped marketplace, and if I re¬ 
fused to add new features to the DLL, you 
could bypass my rudeness and use SOM to 
create child methods of the WkSheet class 
yourself. Your child methods could write 
the additional cell types into the worksheet 
file. If you wished, you could even create 
subclasses of the WkShcet class that would 
inherit the properties and methods of the 
parent class. 

The Drawbacks 

You now probably think that SOM is the 
next best thing to sliced bread, or that I 
believe SOM is the answer to all my pro¬ 
gramming problems. Not so. The fact that 
SOM supports only C at the present time 
is a big drawback, I've got my fingers 


crossed, hoping other language vendors 
evaluate SOM and conclude that it's a use¬ 
ful tool. There just aren't enough C pro¬ 
grammers on all the large-scale PC-based 
development projects to make C the only 
language choice. 

But no matter what languages eventually 
support SOM, SOM is Firmly rooted in 
OS/2. You won't be able to use it to help 
you develop DOS or Windows applica¬ 
tions. I’m not sure this is a terrible disad¬ 
vantage, though. A lot of organizations 
are doing in-house, large-scale, PC-based 
development projects within the frame¬ 
work of OS/2 2.0. Shrink-wrapped soft¬ 
ware products are the ones that will feel 
left out, because they can't use SOM hi 
all the different operating environments, 

Here's a nit: When you create an object 
with the SOM-generated <cl assn ame> 
New macro, you can't pass additional pa¬ 
rameters to the object creation process. 
Thus, you can’t set instance variables for 
the new object to values that have partic¬ 
ular meaning for that instance of the object 
1 couldn’t, for example, do an fopen call 
to create the worksheet file inside the Wk¬ 
SheetNew call-—I didn't yet know the 
name of the file. I had to implement a sep¬ 
arate meth od—N ame Wo r kS h e e t— l h a l 
would accept a filename parameter, 

SOM can help you manage your devel¬ 
opment efforts so that you produce better- 
quality software that's more reliable and 
easier to maintain. However, you have to 
spend some up-front design time thinking 
aboui your code from an object-oriented 
viewpoint. During later coding and test¬ 
ing, you'll reap some rewards from that 
up-front design. 

It's during die maintenance of your soft¬ 
ware that you will realize the most gains 
from using SOM . You and the other pro¬ 
grammers on the development team will 
break existing code less often. People on 
the team will gel fewer bug reports. And 
the team will be able to update the soft¬ 
ware more easily, without having to wade 
through reams of code that by rights should 
not need to come under public scrutiny to 
determine whether it's affected by a main¬ 
tenance change. ■ 

Editor's note: The source code for listings 
in this article is available electronically. 
See page 5 for details. 


Barry Nance, a programmer for the past 
20 years and a BYTE contributing editor, 
is the author of Using OS/2 2 (Que. 1992), 
Network Programming in C (Que, 1990), 
and Introduction to Networking (Que, 
/992J. He is the Exchange Editor for the 
IBM Exchange on BIX , where you can 
reach him as " barryn ." 
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' KS Toolkit puts a powerful suite of easy-to-use development utilities within your grasp. MKS Toolkit was 
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Jo you — and how to make them work together so you can achieve levels of 
aductivity you’ve only dreamed about — until now'! 

)eve!opers working on DOS can now get the extraordi- 
|ry power of tools that were once available only on UNIX, 
iy MKS Toolkit delivers a full suite of these essential tools 
I your PC, and allows you to switch quickly back to your 
|)S applications. For multi-platform environments, 

; Toolkit is fully compatible with UNIX systems, and tracks 
|th POSIX and Jt/Open standards, 
low it’s easy to take hold of all the tools of your trade. 

(S Toolkit enables you to develop the technology 
Itomorrow — today. 

|Start shaping the applications of the 
re! Call now to order your copy 
Toolkit. 
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BARRY NANCE 


Your Own Devices 


T he DOS Technical Reference of¬ 
fers detailed help for writing 
device drivers. Unfortunately, it's 
all detail; there’s no overview of 
where to start or what to do first. If 
you could look at a simple example, the 
fog would slip away and you'd be able to 
clearly see what's going on. 

Here's a simple—yet useful—example. 
Only 6 KB of assembly language source 
code, PRDEV is a character-mode device 
driver that supplements the DOS-supplied 
LPT1 and PRN drivers. When you copy 
a text file to the device name PRN I, the 
PRDEV device driver gets control. The 
text prints with extra margins at the top 
and bottom of each page, and PRDEV in¬ 
serts a formfeed at the end of the printout 
to eject the page. PRDEV helps make your 
printouts look better, and it keeps you from 
having to reach for the formfeed button 
on your primer after each printout. 

PRDEV’s device name, PRN1, could 
just as easily be PRN, DOS would then 
replace its own driver with the one in 
PRDEV. 

Every device driver has two entry 


Writing DOS device 
drivers is easy— 
if you have a model 
to follow 

points. The first, the strategy routine, sim¬ 
ply saves a pointer to an area of memory 
containing a request header. The second, 
the interrupt routine , actually does the 
work. In PRDEV, the work consists of 
transferring characters from the device re¬ 
quest to the printer via 1NT I7h. As they 
go by, PRDEV analyzes the bytes it prints. 
PRDEV counts characters, automatically 
sending a CR/LF pair if more than 80 pass 
by between CR/LF sequences. PRDEV 
also counts lines per page, inserting form¬ 
feeds if it sees more than 59 lines on one 
page. If you have MASM (Microsoft 
Macro Assembler) orTASM (Turbo As¬ 
sembler), you can easily change these 
thresholds to suit your preferences. 

How does PRDEV recognize the end 
of a printout if it “sees” the output char¬ 


acters only one by one? In the same way 
that a network operating system separates 
printouts from different workstations— 
PRDEV looks for periods of silence be¬ 
tween characters. A period of 5 seconds 
triggers PRDEV to send a formfeed char¬ 
acter to the printer. 

For each call, PRDEV switches to its 
own private stack, It never has to worry 
about DOS not providing enough stack 
space. After processing a request, PRDEV 
sets the DONE bit in the request header 
to make DOS happy. 

Besides initializing on the 1NIT request, 
PRDEV has to handle only one type of 
device operation, the OUTPUT command. 
However, PRDEV contains stubs for all 
the device-driver routines that a block¬ 
mode (or more complicated character¬ 
mode) driver would need. PRDEV doesn’t 
respond to 10CTL, Media Check, Input 
Status, Input Flush, or other such driver 
requests, but the stubs are there to make 
PRDEV a better template. You can ex¬ 
pand on the code to add functions, or you 
can use PRDEV as the basis for a new de¬ 
vice driver. ■ 


MAG/Tom Thompson 


ZoneRanger Rides Again 

H ere’s a freeware gem for all us MacFolk laboring away on 
application code. ZoneRanger, written by Joshua Golub, 
scans and displays the composition of an application's zone 
(i.e., the memory partition set up for it by System 7.0’s Process 
Manager). ZoneRanger displays all active application zones 
(including the hidden MultiFinder and File Sharing applica¬ 
tions) and the System heap. You select your application’s zone 
and get a graphical display of its handles, pointers, and free 
blocks. Handles arc marked locked, purgeable, and whether or 
not they belong to a resource. 

Pressing the mouse on a block in the display pops up a hexa¬ 
decimal dump of the block’s header information and contents. 
Pressing the Option key summons Balloon Help on the By. 
There’s a “side door” into your debugger, and you can force the 
zone's heap to be compacted and purged. These features help 
you flush out subtle memory management problems in your 
code. 


UNIX/Ben Smith 


Hexpert 

S imple and useful: Those are the words that come to mind 
when using Hexpert. Hexpert is a program for visually 
editing binary files such as core dumps and data files. 

Hexpert is like the binary editor you find with the MS-DOS 
Norton Utilities. You can search for character strings and hexa¬ 
decimal strings. You can view bytes as hexadecimal or ASCII 
characters. You cannot insert or delete characters, however, 
(This is usually a dangerous thing to do in binary files.) 

The program was written by Dominic Alston. It has been 
around for a few years and isn't written to ANSI C, but it com¬ 
piles and links well enough if your compiler doesn't strictly 
enforce ANST standards. 

Hexpert uses the Unix curses library for handling terminal 
screen-specific operations. It doesn’t recognize screen sizes 
greater than 23 rows. However, when you need a Unix binary- 
file editor, you’ll be happy to find anything that works. Hexpert 
works well. 


Editor’s note: Software Corner highlights public domain, freeware, and shareware programs. The programs are available 
electronically. See **Program Listings ” on page 5 for details. We solicit your contributions. We pay $50 for any program we use. 
Write to: Software Corner P BYTE, One Phoenix Mill Lane , Peterborough, NH 03458. 
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Discover why FoxPro, Clipper, 
and dBASE were all written in C. 


There is a good reason why 
* your database language was 
developed in C. In fact, there 
are many good reasons. 


C code is small, C code is fast, C code is 
portable. C code is flexible, C is the 
language of choice for today's professional 
developer. With the growing complexity of 
database applications, C is a realistic 
alternative. Now with CodeBase 5.0, you 
can have all ihc functionality, simplicity and 
power of traditional database languages 
together with the benefits of C/C++, 



C speed - fast code, true executables... 

FoxPro, Clipper, and dBASE were written 
in C primarily for speed. Bui those compilers 
don’t really compile, Ihey combine imbedded 
language interpreters into your .EXE. Now 
lhat's slow. For dazzling performance you 
need the true executables of C. With 
CodeBase you get the real thing, C code. 
Consider the following statistics, from the 
publisher of Clipper: 




FoxPro 


"Sieve of Erastothenes” 

Benchmark for Prime Number Generation 
Shows C to be incredibly faster! 


C size - small executables, 
no added overhead... 

FoxPro, Clipper and dBASE would like you 
to believe you need their entire development 
system to build database applications. But 


remember, those products are all written in 
C. So why do you need to lug all their extra 
code around ? You don't. CodeBase is a 
complete DBMS, in C. No fat executables 
stuffed with unused code. No runtime 
modules. No royalties. Just quality C code. 
CodeBase is just what you need. 


data files with any logical dBASE expression. 
Our new Bit Optimization Technology 
(similar to FoxPro's Rushmore technology) 
uses index files to return a queiy on a 1/2 
million record data file in just a second. 
Automatically take advantage of this query 
performance by using our new CodeReporter: 


C portability - ANSI C/C++ 
on every hardware platform... 

No other language exists on more platforms 
than C/C++. Why rewrite your entire 
application for DOS, Windows, Windows 
NT, OS/2 or UNIX? With CodeBase the 
complete C source code is included, so you 
can port to any platform with an ANSI C or 
C++ compiler. Now and in ihc future, 

dBASE Compatible data, index 
and memo rues... 

You want the industry standard. You need 
compatibility. Sure, dBASE is the standard, 
but every dBASE compatible DBMS 
product uses its own unique index and memo 
file formats. Only CodeBase has them all: 
FoxPro (.cdx), Clipper fntx), dBASE IV 
{.mdx) and dBASE HI f ndx). Now it's your 
choice, we re compatible with you. 

Announcing 
CodeBase 5.0 

The power of a complete DBMS, the benefits oj C 

NEW - Multi-user sharing with 
FoxPro, Clipper and dBASE... 

Now your multi-user C/C++ programs can 
share data, index and memo files at the 
same time as concurrently running FoxPro, 
Clipper and dBASE programs. No 
incompatibilities. No waiting, 

NEW - Queries & Relations 
1000 times faster... 

CodeBase 5.0 now lets you query related 



To use CodeReporter - m -- 

simply Umw your report, then include it in any 
program you write. Call 403/437-2410 now for 
your FREE working model of CodeReporter. 

New • Design complex reports 
in just minutes... 

Our new CodeReporter Lakes the painstaking 
work out of reports. Now simply design and 
draw reports interactively under Windows 3,1, 
then print or display them from any DOS, 
Windows or UNIX application. 


Summitry 


SPECIAL - FREE CodeReporter 

Order CodeBase 5 before Feb. 28, 1993 and 
receive CodeReporter for free! This offer 
includes our no-risk, 90-day money back 
guarantee, so order today ! 



CodeBase 3.0 

The C/C++ Library tor Os&Beae lUsnagemem 1 


Call Now 
403 - 437-2410 


SEQUITER III FAX 403*436*2999 

SOFTWARE INC. Ill 33.2 0 2*20.Id 

#20$,$6*4-54 AVE EDMONTON. A B, CANADA TGE-SVi 
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Connecting Windows 
to Data with ODBC 


E very time you turn around, it 
seems Windows has sprouted a 
new modular extension, complete 
with an acronym, a DLL, an API, 
and an SDK (Software Develop¬ 
ment Kit), Fve been exploring two of the 
latest: Open Database Connectivity and 
the Messaging Applications Programming 
Interface. Twin pillars of the Windows 
Open Services Architecture, ODBC and 
MAPI provide standard ways for Windows 
applications to converse with databases 
and to send and receive mail. These tech¬ 
nologies promise to make “information at 
your fingertips” a practical reality, IT1 
focus on ODBC here and delve into MAPI 
in another column. 

You can build and distribute ODBC 
applications today—the SDK will have 
shipped by the time you read this. Some¬ 
time next year, Microsoft will likely 
bundle ODBC with a future version of 
Windows, just as MAPI now comes with 
Windows for Workgroups. 

Exploring ODBC 

Microsoft's new Windows database, Ac- 
cess, is the first commercial product I’ve 
seen that uses ODBC. Access can speak 
natively to a variety of ISAM (indexed 
sequential-access method) files, but it | 
connects to server-based SQL (Structured 1 
Query Language) data sources through 
ODBC. 

The core component of ODBC (i.e., 
ODBC.DLL) is a generic “driver manag¬ 
er” that rides herd over one or more driv¬ 
ers for the specific data sources to which 
ODBC gives access. A Windows program 
called the ODBC Administrator registers 
and configures data sources. I used it, for 
example, to install the SQL Server driver. 
To complete the job, I had to feed SQL 
Server a file of stored procedures that tai¬ 
lors it for ODBC client requests. Then I at¬ 
tached a SQL Server table to an Access 
database and was able to query and up¬ 
date the foreign data through ODBC as 
though it were native to Access. 


That’s nifty but not really earth shaking. 
Products like Software Publishing’s In- 
foAlliance and Gupta Technologies' Quest 
have been doing this kind of thing for quite 
a while. Clearly, these sorts of products 
can speak to diverse data sources, but what 
about ordinary Windows applications? 

To get the full story, I asked Microsoft 
for the ODBC SDK. It provided me with 
a second driver—one that talks to dBase 
files—and the tools and information that 1 
needed to write my own ODBC-aware ap¬ 
plications. (The kit also comes with the 
source code for a sample driver and a test¬ 
ing tool that exercises all the functions of 
an ODBC driver,) 

The Open Database 


Connectivity model 
is a profoundly 
enabling technology 



w 


I won’t pretend it was a piece of cake, 
but before long 1 was filling WordBasic 
listboxes with data drawn interchangeably 
from dBase and SQL Server sources. That 
really grabbed my attention. Part of my 
job is to figure out how to deliver enter¬ 
prise data to editors who live almost ex¬ 
clusively in their word processors and are 
reluctant to switch to a separate database 
program. If I can put the data right into 
their documents, I will make them very 
happy. 

Pm also looking for a solution that will 
migrate cleanly from the Xbase files we 
share today to the SQL repository (as yet 
unspecified) we expect to be using in the 
future. My Word for Windows listbox ex¬ 
periment proved both concepts, ODBC 
does indeed enable a document-centered, 
database-neutral approach to data man¬ 
agement. 

SAG Specifications 

ODBC follows closely the recommenda¬ 
tions of the SAG (SQL Access Group), 
That consortium has specified both a stan¬ 
dard SQL grammar and an API (or call- 
level interface) that clients use to connect 
to and internet with servers, ODBC drivers 
can and do differ in their degree of support 
for the SAG specifications. In terms of 
SQL grammar, for example, the ODBC 
specification defines three conformity 
levels: minimum, core, and extended. With 
respect to the API, the specification de¬ 
fines core, level 1, and level 2 conformity. 
In both cases, the term core denotes SAG 
compliance. 

The dBase and SQL Server drivers Fve 
used, for example, conform only to mini¬ 
mum SQL grammar. That meant that I 
could create and drop tables but not alter 
them, could not create indexes or views, 
and could work only with character data. 
The core grammar plugs these gaps and 
adds positioned update/delete, functions 
such as SUM, subqueries, and a full com¬ 
plement of standard data types. To the 
core grammar, the extended grammar— 
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which surpasses the SAG specification— 
adds binary data types, outer joins, and 
procedures. 

While these drivers fall short of the SAG 
core in terms of SQL grammar, they ex¬ 
ceed it with respect to the API—both con¬ 
form to level i. The core API provides 
only basic connection, query, and com- 
mit/rollback semantics. Level 1 adds data- 
dictionary APIs, options for controlling 
connections and statements, and driver- 
specific connection dialog boxes. (This 


last feature enabled my test application to 
greatly simplify its connection logic by 
relying on dialog boxes embedded in each 
of the drivers I used.) Level 2 enhance¬ 
ments include support for arrays of pa¬ 
rameters and a sophisticated scrollable cur¬ 
sor model 

Driver Classes 

ODBC drivers belong to two general class¬ 
es. Single-tier drivers (e.g., the dBase driv¬ 
er) process API calls and implement SQL 


directly. Multitier drivers (e.g., the SQL 
Server driver) process API calls but pass 
SQL statements to a server. To programs 
and users, though, the data sources these 
drivers present look and act just the same. 

When my WinWord macro (actually, 
the DLL 1 wrote to support that macro) 
issues the ODBC SQLDriverConnect 
call, the driver manager puts up a standard 
dialog box that lists "‘dBase” and “SQL 
Server” (the names I assigned using the 
ODBC Administrator), Based on my 
choice, the macro retrieves values from 
either a local dBase file or a remote SQL 
Server table. But none of my code—the 
macro, the supporting DLL, or the SQL 
statements embedded in that DLL—refers 
explicitly to either data source. 

The dBase driver is, literally, a dBase 
engine driven by a SQL syntax. You can 
do some very interesting things with it. 
An instance of the driver points to a (local 
or network) directory that contains one or 
more dBase files. These files appear as 
SQL tables that you can join and update. 
That gives ODBC programs more control 
over dBase data than some full-blown 
Xbase products offer. 

While ODBC is being billed primarily 
as a means of connecting to enterprise data, 
its flat-file support will also greatly bene¬ 
fit applications that create and manage pri¬ 
vate data. It's a trivial matter to create an 
Xbase table, insert values into it, and run 
queries against it. 

A communications program that might 
otherwise implement its own proprietary 
database of modems or phone numbers 
can now use what will be, in effect, a Win¬ 
dows API for persistent storage. If ihe pro¬ 
gram later needs to migrate that storage 
to a different flat-file format or to a server, 
it's no problem. 

Multitier drivers connect ODBC clients 
to servers directly or indirectly through 
gateways. The driver might involve itself 
in low-level client-io-server communica¬ 
tion, but it’s not required to do so. The 
SQL Server driver, for example, leans on 
the same named-pipes driver and under¬ 
lying NetBEUI or IPX transports that other 
Windows-to-SQL Server agents use. You 
can loss dblib (i.e„ the proprietary SQL 
Server API), though, since the ODBC API 
replaces it. That’s a wash if you care only 
about SQL Server, but a huge win if you 
plan to switch someday to Oracle, Net¬ 
Ware SQL, or some other server. 

How does ODBC handle features that 
are specific to individual servers? First, 
there’s a notation for standard SQL ex¬ 
tensions such as date-time literals and out¬ 
er joins. Most servers offer these features 
using a proprietary syntax; ODBC's "'es¬ 
cape clauses” enable programs to use them 
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portably. Second, ODBC will pass state¬ 
ments that don't conform to its notion of 
SQL grammar straight through to the serv¬ 
er, Use of such grammar is then no longer 
portable, but applications can exploit ven¬ 
dor-specific extensions through ODBC. 

Key ODBC Objects 

From a programmer’s perspective, the key 
ODBC handle-based objects are environ¬ 
ments, connections, and statements. There 
is one environment per application in¬ 


stance. The environment maintains state 
for one or more connections, so your pro¬ 
gram can talk to dBase on connection han¬ 
dle 1 while it talks to SQL Server on con¬ 
nection handle 2. ( You can’t mix connec¬ 
tions, though; there’s no way to join a 
dBase table to a SQL Server table*) With a 
level 1 driver, you can control options such 
as the auto-commit mode and the transac¬ 
tion isolation level on a per-connection 
basis. Given a valid connection, you allo¬ 
cate a statement handle that you then use to 


submit SQL text and retrieve results. Op¬ 
tions you can control at the statement level 
include asynchronous processing, query 
time-out, and size (in rows) of the maxi¬ 
mum result set. 

As you negotiate connections and sub¬ 
mit statements, the driver manager tracks 
state transitions. It will report an appro¬ 
priate error if, for example, you try to call 
SQLFetch before executing a query, (Be¬ 
cause the driver manager handles this 
chore, specific ODBC drivers don’t have 
to—a nice benefit of the layered driver 
architecture.) You can execute a one-off 
query directly, or you can prepare a query 
for deferred (possibly repetitive, possibly 
parameterized) use* You can also choose to 
bind application storage to result columns 
in advance of a query or to transfer data 
after the fact. With a level 2 driver, you 
can use a scrollable cursor and can con¬ 
trol its sensitivity to change in the under¬ 
lying tables* 

Most flexible is a keyset-driven cursor. 
In this case, the driver stores keys for an 
entire result set and uses the cached keys to 
detect deleted or changed rows. A mixed 
cursor extends this treatment to huge result 
sets by maintaining a virtual keyset. 

The Floodgate Opens 

There’s nothing fundamentally new about 
ODBC. Pioneer Software's Q+E tool set 
attacks the same issues in much the same 
manner. u We were doing ODBC before 
ODBC was cool,” a Pioneer representa¬ 
tive told me, Macintosh System 7*0'$ Data 
Access Manager and Data Access Lan¬ 
guage—which axe finally picking up steam 
after two years—offer another variation 
on the same theme. Despite the availabil¬ 
ity of these and other technologies, 1 
haven't yet noticed a flood of database - 
e nab led software* 

ODBC* riding the Windows juggernaut, 
seems poised to open the floodgate. Both 
Pioneer and Apple, by the way, will offer 
ODBC-compliant products. No one loses 
in this deal. Pioneer's database tools will 
find a wider audience once they can lev¬ 
erage 013EC's momentum, and Apple's 
DAL figures to be one of the more pow¬ 
erful and versatile drivers in the ODBC 
suite. From my own selfish perspective, I 
see ODBC as a profoundly enabling tech¬ 
nology that I can’t wail to apply. ■ 


Jan Udell is a BYTE senior technical edi¬ 
tor at large * You can reach him on BIX as 
tf judeir or on the Internet at judell@ 
bytepb.byle.com. 

Your questions and comments are wel¬ 
come. Write to: Editor, BYTE, One 
Phoenix Mill Lane, Peterborough, NH 
03458 . 
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Have You Ever Wanted To 
Leap Out The Nearest Window? 



Uss SS/SS* ** 


?EZZZZ1221I21 


If it runs on the host, it runs in 
o Proxy window. Even graphical 
DOS programs. 


Take The Plunge With Proxy. It's Network 
Remote Control For Windows, From Windows. 

Some things you expect in remote control software, 
like ligtitning-fost speed. And control over both DOS and 
Windows on the host PC. But new Proxy gives you soi 
Jhing you probably don't expect. Because it not onjj 
Lwitti Windows, it works from Windows, 
all thlrajerence. 

You sillier remote control products ru Am DOS, even 


Proxy supports host computers 
running Windows. 

iat mokes 


No need to abandon your own work 
when someone colls. Just click on a Proxy 
icon and instantly connect to the caller's 
machine. You now have full control of their 
hardware and software, complete with 
mouse and keyboard support, whether 




Proxy gives you complete control 
of any computer on the network, 


You can connect to multiple PCs over o network, witn^ckappearing in its own window. 

those thot support o host running%ndows. So they allow just 


FUNK 


one connection at a time, and dema 
computer. But Proxy is a Windows apjl 
multiple connections simultaneously. 
You can display and control o differ¬ 
ent host PC in each window you 
open, while you continue to run 
local applications. 

Users Calling For Help? Leap 
Out The Nearest Window. 

your job is to help users on the 
network, Proxy will make it easier. 


toto! attention from your 
ration thot lets you moke 


Run time-consuming jobs 
on dedicated processors, 
and control them oil 
from Proxy. 


they're running Windows or DOS. 

Reconfiguring Lots of Workstations? Leap Out 
The Nearest Window. 

Now you can perform administrative chores like software 
installation, updates, and system configuration without going 
from room to room. Just capture a 
PC and perform any operation as 
if you were sitting in front of it. 

You con ev 

Rore Processing 
Power? Leap Out The 
Nearest Window. 

Imagine off-loading your most CPU-intensive tasks to sepa¬ 
rate machines you control os if they were port of your own 
desktop. Imagine two, three, or more applications, each running 
at full speed because each hos its own dedicated processor. 
That's the power of multi-processing with Proxy. 

You can moke Proxy available across the network and give 
power-hungry users access to spare or idle PCs. You con even 
dedicate PCs to specific tasks, like a high-powered 486 for CAD 
or a modem-equipped 286 for communications. 

Take The Next Logical Leap in Remote Control. 

Get the most advanced network remote control available, with 
applications ranging from user support to multi-processing. Get 
Proxy. It's from funk Software. The some people who brought 
you Sideways? Allways, and other top-selling PC utilities. 

Coll today to order or for more information. 

1-800-828-4146 Ext. 801 |U.$. and Canada) 
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System Requirements; Proxy "Moster" runs in Windows and con control multiple "Hosts" running DOS or Windows over an IPX network (e.g. NetWare). 
© 1992 Funk Software, Inc. Proxy is a trademark of Funk Software, Inc. 

Funk Software, 222 Third Street, Cambridge, MA 02142 Tel (617) 497-6339 Fox (617) 547-1031 
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5 slots, 5 bays & mouse 
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120/212MB hard drive 
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486SX/25 MHz 


80/170MB hard drive 
8MBRAM 


PS/ValuePoini 6312-SVGA Nl 
5 slots, 5 bays & mouse 
05/2 2,0 pre-fnstalled 


$1,629* 80MB 
$1,849* 170MB 
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PS/ValueFbint 


B uying a high-performance PS/ValuePoinl 
system from IBM is as easy as picking up the 
phone. Its the quick, direct way to order a new 
ThinkPad'" other portables and IBM personal 
printers, too. Simply rail us 9 ami. to 5 p.ni., any 
business day. Most orders will be shipped within 
48 hours, subject to availability. 


PS/ValuePoint computers are very competi¬ 
tively priced and deliver true IBM quality. So now 
you can spend less without settling for less. 

They come in a variety of configurations to 
meet your needs exactly. Features range from 
386 and 486 microprocessors, 80 to 212MB hard 
drives, 2 to SMB RAM, and o VGA or SVGA INI 
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1800 IBM-2 YOU 


color display. And every PS/ValuePoint system is 
expandable and ready to network. 

What s more, they are backed by the industry s 
most comprehensive service and support package, 
IBM HelpWare!“ Providing onsite national service 
in just four hours 2 from 10,000 IBM service repre¬ 
sentatives in 1,600 locations, a one-billion-dollar 


parts inventory, plus assistance by phone, fax or 
electronic bulletin board around the clock* 

So select your IBM PS/ValuePoint configuration. 
Pick up the phone. And place 

your order d i redly. Its just m 1 - 

that easy. Phone IBM right — .. — — 

now: 1 BOO 426-2968. — - = - r — 7 = 


IBM Direct. 


Circle 275 an Inquiry Card. 











ASK BYTE 


The European Connection 

I need to be connected to the internet 
for commercial communications* I've 
checked UUNET, PSINet, and other 
local Internetcom service providers, hut 
the prices are outrageous—between 
$200 and $2000 per month. Therefore, I 
hope to set up my own node on a DOS 
computer. Could you recommend a 
source of information to complete such a 
project? 

Frederick Campion 
Malmih Sweden 

The idea of accessing the Internet from a PC is not as far¬ 
fetched as one might at first assume. You can set up mo¬ 
dem-based connections for E-mail and Usenet news, even 
from a DOS-based machine. One way is to use the public 
domain program uucp. The newest version of MKS Toolk¬ 
it (available for $249from Mortice Kern Systems , 35 King 
SL N, Waterloo, Ontario . Canada N2J 2W9, (800)265- 
2797 or (519) 884-2251: fax (519) 884-8861) includes 
an easy do-instail-and-manage uucp that does all its 
scheduled communications in the background (as a TSR 
program). 

The difficulty starts when you try to access the Internet 
using TCP/IP so that you can browse and grab files from 
any accessible system. This is what is meant by really be¬ 
ing "on the net. ” There are plenty of TCP/IP packages for 
DOS. The problem lies in making that physical connec¬ 
tion. At that point, you're talking about big-time, network¬ 
ing , and that's where services like UUNETcome into 
play. If you 're part of an organization that already has 
direct access to the Internet, all you have to do is convince 
your network administrator to let you tap in. 

I suggest that you use a more appropriate operating 
system such as one of the many inexpensive versions of 
Unix that run on PCs. (See *'Coherent Grows Up *' in the 
August 1992 BYTE, and “Unixfor Nothing , +t Letters. 
November 1992 BYTE.) 

Another important resource is a new book, The Whole 
Internet, by Ed Krol (O'Reilly & Associates, $24.95 , ISBN 
1-56592-025-2). This text explains not only how the Inter¬ 
net works * but also how to get around and find the i n for¬ 
ma tion that you need. —Ben Smith 


Assembly Language Plus C 

I wish to link an assembly language object module with 
a C object module in such a way that the assembly lan¬ 
guage module is the host module* In other words, my 
main program will he written in assembly language* AIM 
need is to call a C subroutine from this host module. 

I use MASJV1 (Microsoft Macro Assembler) 4.0 and 
Microsoft C 6.0. There are no problems when f use the C 
module as a host. The process of calling an assembly lan¬ 
guage subroutine is described thoroughly in most books 
on the subject, but I can't find a description of how to 
make the process work the other way around* Can it be 
done? 

Gerd Ehiert Schirner 
Copenhagen, Denmark 


The primary difficulty with calling C 
functions from a main assembly lan¬ 
guage program is that when a C pro¬ 
gram starts operation, it initializes a set 
of variables that library routines such as 
tmlloc and fopen require and then 
calls the function main. If these vari¬ 
ables are not properly initialized, the li¬ 
brary routines may function initially but 
will eventually fail. Other library func¬ 
tions (e.g. f string manipulation) can be 
used without difficulty. 

One solution to this problem is to link in and execute 
the normal Clibrary start-up routines and then call your 
assembly language program. The accompanying listings 
show a sample assembly language/C linkage. Listing I is 
a simple assembly language program with the distinguish¬ 
ing feature of having a main routine that calls the routine 
in listing 2. 

When built using the commands shown in listing 3, the 
program runs through the start-up code and calls the as¬ 
sembly language version of main, which then calls the 
subsidiary C functions. When your program is linked this 
way t you don 7 need to be concerned about which func¬ 
tions you call. 

The Microsoft C installation disks include the source 
code for the start-up code. If the start-up causes problems 
with your main assembly language routine, be sure to 
look through this code and make the necessary! changes * 
The startup code is rather small and fairly well docu¬ 
mented. 

The examples were written using MASM 5.10 and C 
6.00a, This version of the assembler supplies some 


Listing 1: A simple assembly language program. 

PUBLIC 

. 6036 

.MODEL SMALL, C 
.CODE 

main 


EXTEN 

hello:NEAR 


EXTRN 

exit:NEAR 


main PROC 



call hello 

1 call the C module 


call exit 

; bye-bye and clean up 

main ENDP 



END 



Listing 2: A C function to call from assembly 
language * 

void hello( void j 
l 

write( 0, ''Hello World\n'*, 11 ); 
return; 

} /* hello V 


Listing 3: Building the example. 

cl /c sample.c 

rnasTTi core; 

link sample core ; 
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This Application Uses Over 
100 Gigabytes of Memory! 


BIX is the online service for people who 
know computing - it’s the collective 
computing power of thousands of hardware 
and software engineers, systems designers, 
independent consultants, technology buffs, and 
computer industry celebrities. With BIX and 
the people you’ll meet online, you’ll have access 
to literally gigabytes of information, 
software, source code, news reports, and 
advice. And BIX now offers an optional access 
program that lets you take advantage of 
Windows" while you’re online.* 



nnanaspaannoi 


1 Hf. | Wir- juxTpj 3r- | I"'. I I 


BIXnay. 

Your Window To 

BIX„ 


^Optional access program — just $9.95! 


BIX is a Great Deal 

Subscribe to BIX for only $13 per month. 
Connect to BIX locally via Tymnet for only $3 
per hour in the evening and on weekends. 
Daytime rates are $9 per hour. Higher connect 
rates apply for access outside the mainland US. 

Join BIX Now! 

Using any communications program: 

• Dial by modem: 1-800-695-4882 

• At “login” enter bix 

• At “Name?” enter bix.byte 

Further details and complete rate 
information will be provided during the 
toll-free registration. 

Questions? Call 1-800-695-4775 (voice) 

^ _ > 


• Get quick answers to tough coding 
questions 

• Interact with top developers 

• Download source code, utilities, 

& other programs 

• Send & receive e-mail with binary 
attachments 

• Chat with other BIX members in 
real time 

• Track industry trends and 
announcements 

Money-Back Guarantee: If for any 

reason you aren’t happy with BIX, simply 

cancel your account and request a refund of 

your first monthly fee. 


Windows is a trademark of Microsoft Corporation, 

BIX is a service of General Videotex Corporation 

1030 Massachusetts Avenue, Cambridge, MA 02138, 617-49*1-3342 
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ASK BYTE 


macros to simplify communication with C (and other) 
functions. Since you are using an earlier version, you will 
need to set up your code and data segments differently 
and declare the main, hello, and exit functions as 
main, _hello, and exit. 

—Raymond GA C6tf 


Swappy Floppies 

D o any commercial programs let you format, read, and 
write Macintosh disks using a PC-compatible ma¬ 
chine? I’m interested in exchanging data from my PC 
with my colleague’s Mac* 

Magarita Ruiz del Visa 
Caracas, Venezuela 

Depending on the model, you may not need any new soft¬ 
ware. Any Mac built since the introduction of the Mac fix 
(in late 1988) has a high-den si ty floppy drive „ known in 
Mac circles as the FOND. If your coworker s Mac has 
one of those, the AFE (Apple File Exchange) utility that 
came with the machine will read and write IBM-format 
3ti-inch disks. 

Going the other way, the good news is that high-density 
PC drives can read raw data from a h igh-density Mac 
disk. The had news is that the GCR (group coded record¬ 
ing) format used in the Macintosh low-density format is 
completely incompatible with the PC drive controller. You 
do have some options, though. Mac-ln-DQS (DOS version 
for $199 and Windows version for $249from Pacific Mi¬ 
croelectronics, 201 San Antonio Cir,, Suite C250, Moun¬ 
tain View, CA 94040 . (800) 628-3475 or (415) 948-6200: 
fax (415) 948-6296) can read, write, and format high- 
density Mac disks on your PC. If s software only, so it 
should work on just about any PC with a 1.44-MB floppy 
drive. 

To handle the low-density 400- or 800-KB Mac disks, 
you need hardware, MatchMaker ($149 from Micro 
Solutions Computer Products, 132 West Lincoln Hwy„ 
DeKath, IL 60115, (815) 756-3411 ;fax (815) 756-2928) 
is a half-length ISA hoard that lets your PC control a 
standard Mac external floppy drive; 

—Howard Eglowstein 


Forty so mctliing Ey esig h 1 

D oes anyone make a DOS word processor for portable 
computers that presents or at least supports a 40-col- 
umn screen, with its correspondingly larger letters, for 
over-40 eyes straining to read 10-inch monitors? 

Richard Willis 
Palma de Mallorca , Spain 

There comes a time in life when reading that 10-point type 
becomes difficult. 1 myself have reached this golden age, 
and Tve cranked up the text size to 12 or 14 points in 
Word for Windows. The domain of word processing pro¬ 
grams with adjustable point sizes far screen text is pretty 
much dominated by Windows-based programs, but DOS 
programs are available. 

Two DOS-based. WYSIWYG word processing packages 
I recommend are Signature (available for $495from 
Xyquest, 44 Manning Rd., Billerica, MA 01821, (508) 


671-0888: fax (508) 671-0858) and Eye Relief far Low 
Vision Users (available for $295from Ski Soft Publishing 
Corp., 1644 Massachusetts Ave., Suite 79, Lexington, MA 
02173 „ (800) 662-3622 or (617) 863-1876; fax (617) 
861-0086). Eye Re lief for Low Vision Users is designed 
far people with impaired vision, and it can increase text 
and menus to very large point sizes, with contrasting 
colors r —Stan Wszola 


Ultimate Printer Driver 

I write programs in BASIC, compile them using Quick- 
Basic, and distribute them to my friends. 1 wrote the 
programs to support an Epson dot-matrix or compatible 
printer, but recently some people have tried to use my 
programs with laser printers. 

What printer codes do 1 use for a laser printer and, for 
that matter, for other dot-matrix printers? Tve been told 
that 1 should write to the manufacturer of each make of 
printer requesting the printer codes to use in BASIC that 
will make them work. Are there general printer codes that 
make all these printers output condensed or normal? 
Surely there is a better way than writing to every manu¬ 
facturer, 

Robert Gordon 
Grass Valley, CA 

You are facing the same problem encountered by every 
professional programmer: how to make your programs 
compatible with many different peripherals. Many pro¬ 
gramming shops don't waste time, They just buy a 
printer-driver package, such as the Slate Universal 
Printer Driver from The Symmetry Group (P.0 . Box 
26195, Columbus, OH 43226. (800)346-3938 or (614) 
431-2667; fax (614) 431-57341 

The Slate Universal Printer Driver sells for either $299 
(DOS text) or $448 (DOS graphics) and supports over 
750 printers. The Slate driver ; like some other packages 
He found, comes in C and BASIC versions. You could 
write a BASIC routine to access the code and use it with 
your program. 

Many other QuickBasic primer-driver libraries are 
available that support a smaller range of printers (e.g., 
LaserJet printers and compatibles). Catalogs listing these 
packages and other programming utilities are available 
from The Programmer's Shop (90 Industrial Park Rd.. 
Hingham, MA 02043. (800) 421-8006; fax (617) 749- 
2018) and Progammer s Paradise (1163 Shrewsbury 
Ave., Shrewsbury. NJ 07702, (800) 445-7899 or (908) 
389-8950; fax (908) 389-9227). 

Other options that are available to you Include switch¬ 
ing to Microsoft's Visual Basic for Windows and letting 
Windows handle printer problems or stripping out the 
Epson-specific CHR$ code and using standard PRINT 
statements. —Sian Wszola ■ 


77?t j BYTE Dih welcomes your questions. Address correspondence 
to Ask BYTE, BYTE, One Phoenix Mill Lane, Peterborough, NH 
03458, You can also send BIX mail c!o “editors! 

We read every letter, but due to the volume of mail received, we 
cannot guarantee a response. Wc edit all letters for clarity and 
brevity. 
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File Edit Options Page Type Element Window Help 


sharp image of our 17" Optiquest 4O0QD * With it’s 
nvar Shadow Mask, you can display color intensive images that are razor sharp and 2Q% brighter 
ian conventional monitors * Ils flat, square screen offers a consistent overall, edge-to-edge image 
rith reduced distortion at the cornets » Higher refresh rates permit a flicker-free picture, and micro- 
irocessor controls allow 28 preset modes while adhering to strict Swedish MPR II low radiation stan¬ 
dards * Your eyes will appreciate 36 % more viewing area than 1 6 " displays along with a non-glare 
creen and 1280 x 1024 resolution * And all this at a sensible price * So, if image quality at .28 dot 
ritch and 76Hz refresh rate meets your standards, stop looking and start dialing (800) 843-6784 * 
Lsk about our award winning 2000D 13" flat, square screen, too. 
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If your board doesn't say Quatech Inc., 
you may be missing something... 
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Ask a Quatech sales Engineer to show you 
the value of quality, service and support. 


•Quatech manufactures a complete line of data acquisition, communica¬ 
tion, and Micro Channel boards for the PC AT/XT, PS/2 and compatible 
computers. 

•Quatech's user friendly software drivers enable our full featured adapters 
to support most popular operating systems. 

•Quatech's adapters are backed by our free on-line technical support. 



Made 
i In 
U.S.A. 


For a free catalog call: 800 - 553-1170 


Internationa]: Australia/Interworld Electro010303-563-7066, Canada (Western)/interworld VCR 
604 - 984-4171 (Toronto office 416-513-7027), Engfand/Diamond Point International 634-722- 
390, Finland/Lab HitechOY 358-0-804-2522, France/Elexo 33-1-69302880, Germany/Jupiter 
Electronic Systems 06181/75041, Israel/RCM Ltd. 972-03-5447885, Italy/N.C.S. Computer 
Italia 0331/770-016, Netherlands/ACALAuriema 040-816565, Korea/SamBoo Enterprise Co. 
82-2-538-4001 „ Spain SANTA Barbara SA 34-3-203-9916, Singapore Bliss Services Pte Ltd 
(65) 338-1300. IBM PC-XT, AT, PS/2 and MicroChannel are registered trademarks of IBMCorp. 


n QUATECH 


662 Wolf Ledges Parkway 
Akron, Ohio 44311 U.S.A. 
216-434-3154 
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Mail Order Hardware/Software Showcase 

The latest offerings from This categorized four-color display 
vendors supplying section makes it easy to find 

products of all leading Hardware and Software products from 
manufacturers at extremely a wide variety of manufacturers 

competitive prices. and suppliers. 

284 311 


Buyer's Mart 

From Accessories to Laptops 
to Word Processors, you can 
easily find the dealers you are 
looking for in this directory of 
products and services. 

320 


BUYER’S GUIDE 













CONSIDER THESE 
EISA FEATURES: We've 
carefully designed a 32-bit 
processing solution that breaks 
through the ISA bottleneck 
while maintaining downward 
compatibility with a 16-bit Bus 
for a peak data transfer rate of 
33 MB/sec. Six, true, fully blown 
EISA Bus Mastering slots plus 
two EISA slave slots so you 
can be assured your EISA 
mastering add-on cards 
£1 „ will work for you (typical 
S slave slots won't). 


LODESTAR'S bus mastering, intelligent 
expansion cards with their own I/O 
processors operating in parallel with the 
main CPU, frees up your load on the CPU. 
Bus throughput is improved by imple¬ 
menting direct memory access (DMA) 
and bus masters. 

Its speedy perf ormance capability 
provides you with an ideal solution for a 
wide range of demanding applications, 
like CAD/CAM/CAE, formidable 
database management, image process¬ 
ing, artificial intelligence, desktop 
publishing and in the environments of 
network and multiuser systems. 


AND LODESTAR'S VALUE KEEPS GOING UP: 



486-SX Workstation 


4S6-SX/20 

■4MB M RAM expandable to 32MB 

■85MB 15ms IDE hard drive w/cache 

■1:1 Intel leave 2H/2F IDE controller 

■1.2MB 5.26' & 1.44MB 3.5" floppy 
drives 

■ 16-bil 1024x768 SVGA raid 
w\m RAM 

■ 14" 1024x768 0 28mm dot pdfch 
SVGA coioi monitor 

■2 senai, \ parallel & 1 game poll 

■MS DOS 5.0 & MS Windows. 3.1 

■Enhanced 101-key. keyboard 

■High resolution serial mouse 

■Minl-vertlmt a3se 

486-SX/25 $1389 



486 ISA Dcrtaquest 

486/33 

■64K uitiaJctst wni^back cache SRAM 


■4MB fas! RAM expandable to 32MB 

■ 130MB 15ms IDE hard drive 
V//64K cache 

■Teac 1.2MB 5.25' & 1,44MB 3,5‘ floppy 
drives 

■1-Sfet 1024x768 SVGA card 
W/1MB BAM 

■14 F SVGA 1024 non-intariaosd 0.28mm. 
dat pitch color monto VESA 72Hz 
flicker-free display 

■2 send. 1 parallel & t game port 

■MS DOS 5.0 8t MS Windows 3.1 

■Enhanced lOUtey keyboard 

■High resolution serial mouse 

■Desktop case 


i— M 2 H 79 

486LB WINstaUon 


486-DX/33 

■2 32-bit Local Bos expansion stats 
tar 32-bit power expandability 
■64K iiltrafast write-back cache SRAM 
■Built-in 487 math coprocessor & SK 
cache m the CPU 

■4MB last RAM expandable to 32MB 
■130MB 15ms IDE dnve W/64S cache 
■High throughput Super IDE Caching 
Controller Reduces average disk seek 
time to 0.2ms 

■Teac 1.2MB 5.25“ '& 1 44MB 3.5" drives 
■32-btt Local Bus S3 Graphics Engine 
W/ 1MB VRAM Up to 1280x3024 
resolution & 32,768 colors 
■ 14' 1024x768 non-interlaced 
0.28mm dot pitch SVGA monitor 
VESA 72Kz ffickeMiee display 
■2 send 1 parallel & 1 game port 
■MS DOS 5.0. Windows 3. \ & mouse 
■Enhanced 101-key keyboard 
■Mid-vertical case 

486-DX2/50 $2219 
" 486-DX/50 $2319 

486-DX2/66 $CALL 
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486 EISA CADstation 


486-DX/33 

■256K uliafast wnte-badr cache 
SRAM. Provides letter hit-rate. 

■Built-In 487 math coprocessor fit &K 
cache in CPU 
■8MB tost RAM 

■213 MB 13ms IDE dove W/64K cache 
■High throughput Super IDE Caching 
Controller, Reduces average disk seek 
time to 0.2ms 

■Teac L 2MB 5.25" & 1 44MB 3.5" dim 
■32-btt SVGA card w/ 1MB RAM. Up to 
1280x3024 resolution & 65,674 colors 
■ 17“ Award Winning ViewSonic 7 SVGA 
monitor. Hat screen up 1o 1280 x 1.024 
resolution & 76H z ultra high refresh rate 
■2 serial. 1 parallel & l game port 
■MS DOS 6.0 Windows 3 1 & mouse 
«Enhanced 101-key keyboard 
■Desktop or mid-vertical case 

486-DX2/5Q $ 3469 
486-DX/50 $35 79 
486-DX2/66 $CALL 



To maximize the useful life of their systems, our customers depend on 
us. No need for them to unplug an obsolete system. They're using the 
power they need today and, with their LODESTAR StarFlex Series, they'll 
be upgrading simply, painlessly. LODESTAR'S unique Star Flex CPU 
sockets are built right into the system. Upgradable all the way from 
386DX to 486SX or 486DX, at any dock speed. 

They keep coming to us because most other "upgradable" systems 
require purchase of a special CPU module board. This causes some 
performance loss due to speed adjustment And they couldn't rely on 
those vendors being there when they needed to upgrade. Nor could they 
rely on sky-rocketing prices. So they've been calling LODESTAR. 


Now Our Customers 
Are Getting It All - 
Value, Features 
ami Price. 























































How thousands of our customers are 



LodeStar 


BUYING DIRECT 


When they buy from us, they re 
buying directly from the factory . 

So they get more value with each 
purchase, and are always assured 
their system is backed directly by the 
people who assembled it. 


NOW 


r-k£1099 


386-SX Wor kst ation 
386-SX/25 

■2MB RAM expandable to 12MB 
*fi5MB IDE hard drive W/cache 
•1:1 Interleave 2H/2F IDE oontrolter 

■ 1.2MB 5.25' & 1.44MB 3.? floppy 

drives 

■ LfrbU 1024x768 SVGA card 
w/IMB RAM 

■14 1 1024x768 Q.28mm dot pitch 
SVGA color monitor 

*2 serial, t parallel & ) game pair 

■MS DOS 5.0 & MS Windows 3.1 

■Enhanced ID 1-toy tey board 

■High resolution serial mouse 

•Mini-veilicd case 

386-SX/33 $1139 


K s 1359 


386-DX Workstation 
386-DX/25 

■4MB MM expandable to 32MB 

* 130MB 15ms IDE hard dnve 
w/64£ cache 

■U interleave 2H/2F IDE cortooUer 

■1.2MB 5.25" & 1.44MB 3 5 - floppy 
dnves 

■ 16-trit 1024x768 SVGA and 
w/IMB RAM 

■14’ 1024x763 rm-inteilaoed 
D.28mm dot pitch SVGA monitor 

■2 send, 1 parallel St 1 game port 

■MS DOS 5,0 & MS Windows 3.1 

■Enhanced ID 1-key keyboard 

■High resolution serial mouse 

■Desktop or mini-vertical case 

386-DX/33 $1399 
386-DX/40 $1439 


Your Assurance of 
CompieteSatisfaction 


OUR RISK-FREE GUARANTEE 


Look tor your comprehensive, written guarantee 
when you take delivery of any LODESTAR system. This 
industry-aoclaimed ,, FIVE WAY Personal Wananty proves our 
willingness to stand behind everything you buy from LODESTAR. 

CALL FOR YOUR FREE COPY; well fax or mail it immediately. Use the 
LODESTAR FIVE-WAY GUARANTEE as your shopping guide; compare and 
question the others before ordering, 


THESE PRICES 
GUARANTEED 
THROUGH 
JAN. 31,1933 

k. 

—k^1459 

StarHex 3/486C 

386-DX/25 

■CPU upgotote to 386DX. 486SX. 

4S6D& 486DX2 Up to 66MHz 
■64X ultrafast wiite-back cache SRAM 
expandable to 25AK 
■4MB last MM expandable to 32MB 

■ 130MB 15ms IDE drive W/64X cache 
• 1.2MB 5,25 K S 1 44MB 3 S drives 

■IMB SVGA non-mterlaoed color card 

■ 14‘ 1024x768 nan-mteiktced 

0 28mm dot pitch SVGA monitor 
VESA 72Hz tocker-riee display 
*2 senai, 3 parallel ft 1 game port 
■MS DOS 5:0, Windows 3 l 8c mouse 
■Enhanced 101-key keyboard 
■Desktop or miry-vertical case 


386-DX/33 

$1489 

386-DX/40 

$1519 

486-DX/33 

$1739 

486-DX2/50 

$1939 

486-DX/50 

$2049 


We Won Again. 
And you enjoy the benefits. 

In their latest survey at QUALITY 
CONTROL, proven by this 
nationwide provider o( warranty 
services, LODESTAR again has 
earned their rating EXCELLENT. 


SHIPMENT WITHIN 48 HOURS 


Every system is individ¬ 
ually pretested and 
burned-in for 72 hours 
prior to shipment. 

We have the right 
system for you. fi it’s not 
already configured, we’ll 
customize it. 

Systems can be 
upgraded to include 
optional cache, RAM, 
more hard disk capacity, 
larger monitor and a host 
_w of other enhancements. 


486-DX 2/66 $CALL 




COMPUTER 


VBA 


GOVERNMENT., SCHOOL AND CORPORATE 
ORDERS WE1COME TO RECEIVE YOUR FREE COPY 
OF OUR PRODUCT CATALOG. JUST CALL 


1 - 800 - 875-3818 


M^ecaiOTtBcrasJltstt todwnge wflJsout nave. 2-Yecn Petris Womanly applies to adverasecl Late5tar systems caiiy 
Mtirsi-y Bq± Guarantee does sot include slapping ft handling. and aD returns musl be siapp&j fte^peud S in ra ftywrinfr 
oonditxm. Rase coll la confirm 03 raratfy details ttictography ts far a'jstKBicn anjf Nc surcharge on VEA. MasterCard 
ft Esccvei. Purdj^esi^ me accepted cm CahfanuaKder> add 8 25% sales ten All product ronras. 

liademmfcs and regmedteidflmmlafHBtte proper^ '&1993 lod^nrConfiotHrCorp 


YOU MADE US A LEADER.” 


16539 East Gale Avenue 
City ol Industry, California 91748 
Telephone; 1-818-810-3818 
Tech Support; 1-800-875-7569 
Fax; 1-818 810-5928 
Open Hours: 
Mon-Fri; 7am-7pm <PSTJ 
Sat: 9am-4pm {PST) 
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Rack Mount Computers - Motherboard or Passive Backplane 


Use external monitor 

Up to 6 drives 


Mono or color monitor 
Up to 5 drives 


14" color monitor 

Up to 3 drives 

m t 





i ■Ha 






8.75" high 


8.75" high 


12.25" high 


Rack Mount Monitors 


10" mono or color 
monitor 

t Ld 

8.75" high 

1 i 1 

1 



Enclosure for most 
desk top monitors 

t| 

14.0" high 


Rack Mount Keyboards 


Drawer mounted 
keyboard 


Drawer for desk top 
keyboards 


Vertical-mount, sealed 
membrane keyboard 

/*:: ij 




|TfnTrrfrTiTT 

-pr-l 






1.75" high 


3.5" high 


5.25" high 



Rack Mount Printer 


Dot matrix printer with 
industrial rating 



12.25" high 


Call for our other Rack Mount computer 
and "enclosure only" product offerings. 


1 290 Lawrence Station Road, Sunnyvale CA 94089 
Tel. [4081 734-1290 Fax: |408] 734-2140 

1 - 800 - 729-7654 
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BUFFALO 


Complete Network 1 

«A>. ;___' 
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Industry Standard Hardware 

[Complete Network has Intel' EtherExpresstS™ 
| LAN Adapters for your network connections, 
[installation Is easy because the cards are totally 
[software configurable and automatically adjust 
| for 8 or 16 BIT card slots. These Plug K Forge f™ 
| cards from Intel set the standards for Ethernet 
| LAN adapters. 

High Performance Software 

[Complete Network features the WEB' 3.0 Net- 
| work Operating System, winner of the LAN Times 
11992 Best of Times award. WEB 3.0 is a fast and 
[ flexible system which is simple to learn and easy 
Ito use. It supports DOS and Windows™ and Is 
[Novell "compatible. WEB 3.0 pro¬ 
vides the first peer-to-peer net- 4 
| work to equal or exceed the perfor- 
imance of most dedicated server 
| based systems. 




•LICENSED 
TECHNOLOGY 

Everything Else You Need 

I Complete Network has everything else you need 
Ito set up your network: cable, connectors, termi- 
lnators, and even a cable stripping tool. 


lopffi NHWrii IS i U.itK'lit <3 Bu+Jju Piutkfb, fit. Ekltloto 6 a rcgoitrad tr-Meiti**. tU UELCO. 
11 m WEfl 1 a (agNIM iriJeffw* d HEECdT' WESCOflP is a tnrt-rtnti d WOCOW WTEL h l 
lend Hadenarh Of INTEL Cup. Qfllef bonk nJ ptjckid rtirnn an Hrinriarta a negimimd 
I vademato or r*v rtsoootve -iwrcrs 
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complete 

network* 


Toll-Free 

Complete Technical Support 

Buffalo provides technical support for ail the 
hardware and software of your Complete Net¬ 
work. You only need to make one contact for 
support for any part of your network system. 


Circle 239 on Inquiry Card* 


All from Gne Sou4|| 

Easy Installation 

An easy installation guide helps you quickly and 
easily set up your Complete Network 

Just the Nodes You Need 

With the Complete Network you can start with any 
number of nodes and add any number of nodes 
to your network at any time. Combine any of these 
packages, up to 255 nodes, to fit your needs. 

CN-2 2 Node Package $495.00 

CN-5 5 Node Package $1,275.00 

CN-10 10 Node Package $2,475.00 

CN-15 15 Node Package $3,675.00 

CN-30 30 Node Package $6,450.00 

CN-A Add-A-Node Package S285.00 

45 Day Money-Back Guarantee 

US and Canada Toll-Free 

1 - 800 - 345-2356 

FAX (503) 585-4505 
Buffalo Products, Inc. 

2805 19th St. SE, Salem, OR 97302-1520 

Response Code: 13CN3 


France - 014827-6736; Germany - 08152-7912-(0]-50, 
02241-66071; Italy- 02-261 *0651; Betgium -016-4QQ416; 
Denmark - 42-95-3888, 38-89-0909; 

Finlar>d - 0-351-5055, 0-803-6033; Netherlands - 

073440700;Norway ■ 2-2 14-050; Hong Kong -861-2112; 
Korea - 02-783-5344; Israel - 3-560-3837; 
I nternational - 8145-681 -5401 



















TWO COMPUTERS 
CAN SHARE ONE 
B AC KPAC K. 



With Backpack, several 
computers can share a 
single tape drive. Backpack 
connects quickly and easily 
to the parallel printer port 
of any PC compatible 
or portable — without 
interface cards or 
tools! The Back¬ 
pack tape drive 
is also easy to 
transport, making 
it ideal for trans¬ 


ferring data from one 
computer to another. QIC 
40 (40/120MB) and QIC 80 
(80/250) tape, diskette and 
hard drive models are 
available. So share 
and share alike! Call 
today for more 
~ information. 



IVlicroSDlutions 

Computer Products 



132 W. Lincoln Hwy., DeKalb, IL60II5 815-756-3411 Fax 815-756-2928 
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CONTROL UP TO 96 PC 


i-FILE SERVERS WITH 1 KEYBOARD n 
AND MONITOR USING... 

I COMMANDER 







• select via Keyboard 

• Dual access up to 250 feet 
away (optional) 

• no external power 

• Mix PC, PC/XT, PC/AT 
and PS/2 

• "AutoBoot™” Feature 
boots attached 
computers without 
operator intervention 

• Shows PC power status 


PS/2 Mouse support 
available 


Each unit accommodates 
from 2 to 8 PCs 

Up to 12 units can 
be cascaded 


Mounting kit available 
for 19" and 24" rack 
installation 


Dealer Program Available 

Cybex Corporation 

2800-h Bob Wallace Ave. 
Huntsville, Alabama 35805 

(205) 534-0011 
Fax (205) 534-0010 _ 


PC, PC/XT, PC/AT and PS/2 are trademarks of 
international Business Machines Coro. 


Circle 242 on Inquiry Cord (RESELLERS: 243). 
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Tfie gods must be on 
ares side Runnirtfi tne 
are 5 was a pleasure .. 

■Repecc# Rctian 

. tne ARE5 IB6-40 Offers 

one of ire ne.st com 
Olnaticns of price power 
and auppo ri on ttie ma/Ket 
today. 

-s J. ^a ugh art Nieftots 

W£M J 

Ares jsa pc reatures 

severed unexpected and 
pleasant surprises.making 
It one ot the strongest 
contenders. Tor your 
attention 

& rad ttiompsvn 

wm* 

Ares has put together 

a g d od computer, per haps 
the best of tne lei 

-Steve G Ml Janet 

shelfEss 

Add up bfi *hcj mile 
extras, and ARES' nee-4Q 

becomes one whopping 
goon deal ARES It 
petting a reputation for 
meticulous detail 

As soon as you open tne 

ares tid*. you li be 

Impressed by the care and 
tnofouflnriess with wnnh 
ARES has packaged tnie 
mathlpe. 

-Sfeye Sag men 

W§$f£? 

1 ve seen Gateways 
version of tne 386SX am 
I g-aa I MnsUyclioie ARES 
'frtc* Sie-m trier 
Grumfti&n Aerospace 

I firmly beieive that you: 

caTi'tTInd a better company 

tnan ARES ana you can 
compare them an an 
fronts, Service Parts 
Quality, Teen Support ana 
the friendliest damned 
people-you ll ever turn TO 
Joseph ttOAitlnf 


I am one who fn known In 
Van due places as a hard 
man to deal witn because 
demand excellence In 
vA?ue and service as a 
prrncipai of business I 
find however that f don't 
need to demand n wun 
your company 1 1 Is-given 
as e matter or course 

-ftonata G ttPsht 
Adrian. M lent pan 


any will follow a laminar path, others fee! compelled to set their own distinct course, 
hose who cnoose ARES place themselves firmly In the second category. he new ARES 
VL-Bus motherboard represents a new beginning In PC performance by Incorporating the 
compatibility of the VESA (Video Electronics Standards Association) Local Bus along with 
the unprecedented power of the Intel 80486 line or processors, ur steadfast goal is to 

make you an ARES customer for life by offering you guarantees and support policies that our 
competitors dare not match, RES takes the time to do things right, recognized through¬ 
out the industry for our many design accomplishments, such as: 


bier uWi ill* mil 

cml 4fi| 4B6SJC Cl 
£ Don in IVH 4 I Tff ! |.niETll 
Fvrt r me feet 


FUI 11 l n rr>oj e >o w w i i h (fa 5 
«ti<tan#(.uDiX^Ehl>: OSj 
Z. no'ti. inn WinaBMi jur 


Two V£fi> »u|J- 

»ni incjinir, ntnnrtJMl J^tiir E-ini+i nu> 

far Video hh EiniiMi -is up to 

ifimiit lMf«E ><ifln Eli*' 



mew Jtihyife m 1 i n « 

,. tifhnninni pi'oeri rnntint cjoni 

/ a 1 iJt:. to ji6K Of fend ijfeet 


Diclilfecar ana#! C.Fle up 
/ 11 Pm v is t bjji nt my 

' ton rlocfe crjrsTJi. 


i>t'n:aiiiiniirtDif TlaSh 

B1CJ* tirnlfeCl pgijr 

—— mart by »llcw*na future 
i r£iS {n*n |»ffe to i«* Inti p| irfl 


L* toi recriefl *1 1 


RE5 2 5Q-watt pewef f U 0 P1 y IS standard In desk!dp as Well as tower systems 

res technlctanE neatty fch-o ana sincone in c«di»s to inert sockets, 
ana braid an wrre*. ttd them flrio seal them onto their fasteners o ares 
systems have better case airflow, increasing component life by weeping 
them COoltr often [usl 2-3 degrees adove a m d I a n t room I emperaiurei 



72 dour ourn-in. foHowett oy a 
rigaroua j nout 100 point quality 
certi ricailon ten, aocumc nted by a 
personalized 4-5 page printed report 
signed by a skilled ARES Tecnnlctan 

RES unpacks and tests ALL 'plug- 
and play components i k e keyboards ana 
monitors □ other company eoes tnati 

ijffr 

M tystemi are custom - packed in 
Sturdy CafTbns surrounded by 360- 
degree solid foam packing bis 

protects your unit from even the 
most brutal plunging during shipment. 

res cabinets are t.Smm siee»; 
tmc«er than anyone else &. ru. along 
with an Fee-approved reflective finish, 
reduces Interference to a minimum. 

res seals an component screws 
In place Tor maximum security. 


Innovative M oth er boa rds , Award Winning Video Cards. Superior Hard Drives.,, 
Uniquely Combined To Carry On The ARES Trademark Of Excellence. 

It’SThe OfARES 

A RES New Qua ntu m Ha rd Orivei M ore speed 

With greatness of heart comes strength of body And our 


strength lies in the multitude of ARES systems owners who 
express their enthusiasm and appreciation to us every day In 
customer satisfaction letters, follow-up calls, and on PRODIGY. 



freedom. It should have a reputation that earns respect. t should, from day one. provide exactly 
what you need * both hardware and applications solutions. nd do so without costly'free" software 
that yaLf ji never use. t should offer a boundless horizon with the flexibility to grow and expand In 
limitless direct Ions, HIS iS ARES! T you're looking for everything a personal computer should be, 
there is only one choice.. ..AND ARES WAS THE CHOICE OF: 





* Dunn a Bradstreet 

* Ziff-Davis Publishing 
* j.D. Power 


'Honeywell * US Air Force 

* Everesay Senery ■ u S wavy 

* U.SD.A. * TWA 

* F.F.G. 


MICRQDEVI S.OPMIH I H*C 


* U S Depi. of Defense * nasa 

Come Experience The Exhilaration Of Excellence, 
Join The Growing Family Of Satisfied Customers,,. 

It's The BODY Of ARES 

23660 Research Drive. Farmington Hills, Ml 48335 
Local (313) 473-0808, FAX (313) 473-4450 


290 BYTE* JANUARY 1993 
























































he soul of an ARES Is found I n the people that stand behind 
Et. our standards are tne same as yours: quality first. J ur 
technology may be envied and emulated throughout the indus¬ 
try, but our people, proud and dedicated, are our greatest asset. 

ur objective is customer satisfaction. e begin with the highest 
quality product, and couple It wEth unparalleled service. e build 

a reliable product with dependable and responsive people to bacK ft up. rom the 
onset of design to the final process of pacK aging and delivery, quality Is paramount 




ReS was tne first to ofidt a two-rear warrant* I no first wun a go day no -Questions asked 

r * turn policy be r Irst with IDE Quantum, and Diamond 5Dccd5tar mong the First to provide 
24 hour per day. 7 day - a -week tecftnica I support and id apply no surcharge an credit card purchases 
REE was ttio first - and virtually tne only - firm mat does not charge until shipment. nd now 
arf5 ts me first to offer a Tuny upgraaeaoie motnerpoaro supporting G4MB of ram ana Mgnmsng 
fait 32Pit Local au5 architecture 1 ne very first sm, our competnors if mey can match areSJ 


A Tree Fixup Dish enables you to restore lost files 
and connect to ARES bulletin board system via your 
no dam to download free software n e dlsX a J s d 

facilitates your modem I I n K to O A F I U 5 Remote 
Diagnostics, a system which lets arcs technicians 
support you remotely with diagnostic ana repair services 
4U&- 

■ ■ RES operates a 24 Hour, 7 day-a-week 1155 system 
for your shareware and support needs 

■ two-year an-slte TRW service 11 year free j Includes 
air express parts replacements via Federal Express. 



Twa-yoar warranty on all components and lifetime 
warranty on labor 

GO-day no questions asked return policy - w 1 1fi no 

restocking fee. 

A ^ 

- RES techn teal support lines open 2 a noun per a ay. 

aayi'i-weeK -- noum you need our expert help your 

t a i t Will usually be measured In minutes, not days 

a 4N*- 

Two -ye* r warranty on components from AH ES ano from 
he component manufacturers uai ity through and tnroupn ' 


ARES 436-33EISA 

Intel 0O486‘33DX Processor 

Intel BO-487 Math co-processor 

256K External Cache 

Smh ram expandable to mm3 

Quantum 24GMB ECS Harp Drive 

SCSI Hi'd Drive contro i«r 

Teac I 44 and t 2 MB Floppy Drives 

vlewaonle Ge S VGA Non >ni*r laced Monitor 

Wf-28 Dot Pitch 

Diamond Speeds tar 24k Graphics Ac¬ 
celerator video card 

Your Choice 0' ARES Prfltlnum Series 
Keyboards 

2 Serral and i Parallel port 
00 5 5-0 Winnows 3 t pre-inscai 
w/dpcumentaiion 
ARES Fixup program v 3 0 
Authentic Microsoft Mouse 

$2,995 00 


A Same configuration as above 

$3,249 00 


Quality Product, 


ARES 4B6-25SX 

IniSF fi0466'25Sk FrbCesSOr 
4MB RAM expandable to 64MB on board 
Quantum T 27 MB IDE Hard Drive 64 Read AND 
write Cacne 

Teac 1 4«* and t 2 MB Floppy Drives 
ViewSonic &e SVGA NQivJ-nteriaced Monitor w/ 
.28 Dot Fitch 

Diamond Speedster 2-*k Graphics Accelerator 
Video Card 

Your choice of ARES Platinum Series Keyboards 

2 Serial and I Paraljo port 

DOS 5.0. windows 3.1 preinstalled 

w/dpeunnen tat L □ n 

ARES Fixup Dish 

Autnenilc Microsoft Mouse 


$1.749 00 


Same configuration as above 

$1,475 00 


Quality Software. 


ARES 4S6-33DX 

Intel 8d4B&-3"JDX Processor 
Intel 80487 Math CO-processor 
64K External Read AND Write Cache 

we ram expandable m mmb on poard 

Quantum, 1 7DME iDE Hard Drive or Maxtor 2 13MB 
iDE Hard Drive 

Teac 1.44 and 1 2 MB Floppy Drives 
ViewSonic Gc SVGA Man-Interlaced Monitor wr 
2BDct Fitch 

Diamond Epeedsiar 24x Graphics Accelerator 
Video Cara 

vour tnolce of ares Platinum Series Keyboards 

2 Serial and 1 Para; ,ei port 

DOS 5 0. Windows 3 i pr C -1nstailed 

wr document an on 

ARES FIxUp Program v. 3.D 

Authentic Microsoft Moose 

$2,329 00 


Same configuration for. 



$2,449 00 $2,549 00 

Samo cqnllguratlPf) as above 

$2,695 00 


Quality People 


lrs The SOU L Of ares. 


ARES: HEART, BODY and SOU I _Can The Competition Measure Up?? 


F*rDbJtfms 7 Ecrqet It 

T fiij ArtES 386 Mint 

Tower gave relentless 
quality performance 

Rebecca Fonan 

I Called M different 

companies to research my 
purchase Tne ARES sales 
rep was by far the most 
knnwisdgeable and cour¬ 
teous He got my order. 

•Douglas A. Gifford 
U 5. Embassy, MabrSp 

Ares sold me the first 
time Cm system quail ty and 
o-er lo rman ce: but more 
importantly i was said mo 
second nme on customer 
support 

JObn M. Messtneo 
Tampa Florida 

I purchased an ARES 
Oexa a s e they are t r u • y a 
people company. They 
made mp let I that I was 
tne most important 
customer to them. 

-Caret )! Green 

Aririv 'Tori f. jVetv Yarn 

I n short, ARES Just reeked 
Of duality throughout. frdm 
tne sales rep. torne Tone w 
up letters, tg the■ system 
itself and the ddcumen 
tatlpn. E sm very pleased 
with ARES 

Prof, jfm w&ae 
Germanic wn, pennsyt varna 



T he 466-33 $onic is ah 
outstanding buy - and 
morn so because of the 
company that stands 
benina it 

- Rpss Lockwood 



You can return the unit 
within 60 days if ypu arc 
still noteatlsMed but with 
service this good It's not 
n*eiy that you w,u need 
to UO this. 

- T3 - William Betts nl 



A RUB has assembled an 
organization to be proUd 
gj ana equipment that 
compares most favorably 
with any that i nave been 
exposed to li have worked 
win oolti Den arc H3M3 
$ Marvin Freeman 
5ydsect. New YOrH 



Y our Fackaqe Is a class 
act I have 8 computers, 
and this one's packaging, 
tales, ana attention to 
detail are py far the best 
of mem an 

■Susan Stevens 
Me mots >s. Tennessee 


CALL TODAY... We’ll Ship Today. 


..800-322-3200 ggjgL 

MiCfrObFV-F L CHIN' NC 


Circle 265 on Inquiry Card 
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N45SL-120 meg, notebook .. 

.1995 

N51SX-8Q meg, notebook... 

CALL 

ThinkPad 700-120. 

-,,2750 

ThinkPad 700C-120. 

.4050 

PS/2 9 57-160 meg. 

.2370 

Manager’s Special 


•IBM ValuePoint 486 DX2/66, 212 MB . 

.2450 


BRANDNAMES 



since ms 

We export to Europe, Asia 


- ER EX- 

MEG ACU BE EISA BUS 

486-33 MHz System 

8 meg, 128K Cache, SCSI..... CALL 

Carrier 386sx/25 Mhz Notebook 

4 meg, 120 meg Hard Drive, VGA. CALL 


Happy New Year! 


TOSHIBA NOTEBOOKS 

Toshiba 1800. 80 meg.CALL 

Toshiba 4400c, 120 meg..CALL 

Toshiba 6400sxc, 120 meg.CALL 

Toshiba 3300sl, 80 meg.CALL 

Call for pricing on other brand name models 


CD ROM/Multi Media 

NEC CD ROM 36M Gallery.570 

NEC CD ROM 74M Gallery.680 

Sound Blaster Pro.205 


Notebook Memory 

Compaq Centura 4/8MB.„....$215/430 

Toshiba T44G0 4/8MB ...$235/460 

AST Exec. ..,..,$290 

Texas Instruments TM400C 4MB,...$225 

AST 

Power Exec 386SL/25,60 meg...21B5 

Power Exec 386SU25,120 meg,,*....2555 

Power Exec 3S6SU25G, 80 meg ...3195 

Power Exec 386SU25C, 120 meg ____3575 

Power Premium 4/50.........2290 

Power Premium 4/33........ 

(HARD DISKS, MONITOR EXTRA) 




PmLinea 3/25zs, 84 MB. 

.909 

PmUnea 4/25s, 240 MB. 

Prolinea 4/50,240 MB. 

DESKPRO 3/251,120 MB.. 

._.159S 

..2275 

... 1695 

DESKPRO 4/25ls, 120 MB. 

DESKPRO 4/661. 210 MB. 

DESKPRO 386/33 M, 120 MB. 

.......1810 

.2675 

.2335 

DESKPRO 486/33M. 340 MB. 

DESKPRO 50M. 340 MB. 

DESKPRO 66M. 510 MB. 

Portable 406,210MB..,... 

.3520 

..3985 

.,,...4730 

. CALL 

Portable 486c (color), 210 MB. 

. CALL 

Contura 336SL/25.120 MB. 

LTE Lite/25.120 MB. 

. CALL 

. CALL 

LTE ute/25c, (color), 120 MB. 

. CALL 

LTE Lite 4/25 .... 

.........CALL 

SYSTEMPRO/LT 

486/33,1020 MB.-......,... 

486QX2/50 1020 MB., 

. 7552 

9350 

'Call for other models - Monitor Extra * 


HI N 0 V E L L SPECIALS 

Netware 386 V.3.11 


Authorized Dealer 


5 users.. .. 

.695 

10 users... 

...1395 

20 users,... 

...1B95 

100 users... 

...3795 

250 users.. 

..CALL 


WE STOCK 

TOSHIBA 


CITIZEN 

OKIDATA 

EPSON 


HITACHI 

TALLGRASS 

ARCHIVE 


NEC 

ALR 

WYSE 


HOUSTON INSTRUMENTS INTEL 
MICROSOFT PC MOUSE 

SUMMAGRAPHIC CALCOMP 


Made 

in 

USA 


ACS Computers 

• All systems include 

* Intel CPU with 4 meg RAM 
■ Desktop or tower case 

* 2 serial, 1 parallel. 1 game (joystick) ports 

* 101 AT enhanced keyboard 

* 1 2 (5.25") & 1.44 (3.5") TEAC floppy drives 

* SVGA card w/1 meg & SVGA 0.28mm monitor 

* MS DOS 5.0 (complete w/manuals) 

* MS Windows 3.1 {complete w/manuals) & mouse 

486/50 with 200 meg HD. 2150 

486/33 with 120 meg HD. 1860 

386/40 with 120 meg HD. *..1390 

386SX/25 with 40 meg HD. 950 

One year limited warranty 


LAN BOARDS 

8 bit Arc net . 

...75 

16 bit Arcnei . 

1B0 

Novell NE 1000 . 

160 

Novell NE 2000 . 

.175 

8 port Active Hub ... 

.325 

Token Ring Card .... 

.399 

Tokenhub 4-port .... 

.355 

Call for other 


LAN Accessories 



PRINTERS 


Panasonic 2180. 

,269 

Panasonic 2624. 

390 

OKIDATA ML320. 

315 

OKIDATA Ml 390. 

,460 

HP DesUet 500 4 550 ..399 

HP DeskJet 550c. 

,599 

HP PaintJet.. 

.705 

Epson, Citizen... 

CALL 


HARD DISKS 

CONNER 

CP301G4 120 meg . CALL 
CP3204F 220 meg. ...CALL 

QUANTUM 

Pro Drive 120 meg CALL 
Pro Drive 240 meg CALL 

MAXTOR, SEAGATE 
MICROP0LIS, IVIICB0NET 

CALL FOR ALL MODELS 


SVGA Monitors 

NEC 3FGX, 14". 

.665 

NEC 4FG. 16“. 

.825 

ViewSonic 4E, 14".. 

365 

ViewSonic 8,17Y„ 

.1785 

Aanwing, 14".. 

...335 



LASER PRINTERS 


HP LaserJel I MSI 

.3595 

OKI 0L 400,800. 

.CALL 

HP LaserJet HID, 

.CALL 

OKI QL 840 P.S. 

.1720 

HP LaserJet IV ... 

.1495 

Panasonic 4450 . 

.1295 

HP LaserJet HIP.. 

CALL 

NEC Model 95. 

.1395 

HP LaserJet HP Plus.., CALL 

Compaq Pagemarq 20...4095 


Corporate Accounts 
Welcome 

Call tor Discounts 
on Volume 

And 

Consultant Orders 


me. 


Computerlane 

Outside California: 1-800-526-3482 

Inside California: 818-884-8644 • FAX: 818-884-8253 

7500 Topanga Canyon Boulevard, Canoga Park, CA 91303 

Hours: Monday - Friday 9 -6, Saturday 10-6 

Compaq is a Registered Trademark of Compaq. IBM Is a Registrer&d Trademark of International Business Machines. 


ALL QUOTED 

PRICES REFLECT 
A 5% CASH 
DISCOUNT 

Visa, MasterCard 
and 

American Express 
also accepted 

Prices subject to change 
without notice. 

‘Quantities are limited 
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Windows, Netware, Unix and other high-end applications need a SCSI controller 
that delivers top disk I/O performance and a growth path. Only SmartCache Plus 
delivers both — and costs no more than less advanced controllers! 

As the industry’s fastest SCSI controller, SmartCache Plus is the easy choice. 
It’s the smart choice, too — because if your system needs a performance boost, 
you can transform it from a non-caching host adapter into the world’s fastest 
caching controller! Expandability is so simple: plug-on modules add caching, 
up to a total of 16MB of cache memory, and disk mirroring! 

SmartCache Plus is supported by all major operating systems and appli¬ 
cations, and provides connectivity to hundreds of SCSI devices. Reliable, 
scalable and simple to install, SmartCache Plus breaks your system’s disk I/O 
bottleneck without breaking your budget! 


FACTS! 


This free comprehen¬ 
sive Performance Report 
details the SmartCache Plus advantage 
over its leading competitor in nine 
different benchmarks for DOS 5.0, 
Netware 3.11 and Unix applications. For 
your copy, contact DPT Channel 
Marketing today... 


TEL 407-830-5522 


FAX 407-260-5366 


Distributed Processing Technology 

All trademarks are the pxoperty of their respective owners. 140 Candace Drive, Maitland, FL 32751 


Circle 246 on Inquiry Card (RESELLERS: 247). 

















Buy the 
Super 
Direct 
way! 


Super Selection, 
uper Service. Super Direct 7 


Insight 486 ISA 


Fully Upgradable Intel 80486 CPU 
4MB RAM - 256K Cache 
210MB I2nis Hard Drive w/cache 
420MB with Stacker' 

Non-Interlaced 14" SuperVGA 
Color Monitor 

24 Bit I MB Graphics Accelerator 
Super VGA Video Card - 
Up to 16 Million Colors 
1.2MB 5.25" Floppy Drive 
1.44MB 3.5" Floppy Drive 
2 Serial Ports. 1 Parallel, 1 Game Port 
Enhanced 101 Key Keyboard 
MS-DOS 5.0 
Mouse 

Desktop Case, Full Vertical 
Available 

Stacker and Dr. Solomon's 
Anti-Virus™ Software 


486sx-25mhz 


$ 1,599 

486-33mhz 


$ 1,899 

486dx2-50mhz 


$ 1,999 

486-50mhz 


$ 2,099 

486dx2-66mhz 


$ 2,299 


Faster Than A 
Speeding Bullet! 

No time to wait for a fully- 
loaded, value-packed '486? 

No problem! We’ve 
specially configured 
andpre-built our hottest 
selling systems and they’re 
ready to ship! 


CD-ROM 


TA-100 


Internal, 380ms access time, 32KB 
buffer, fast transfer rate. $279 


Internal. 340ms access time. 8KB 
buffer. 15()KB/sccond transfer rate. 

$399 

Talon High Performance TA-200 

Internal, 280ms access time, 64KB 
buffer. 300KB/second transfer rate. 

$599 


CDSoftware-Pickany5for$99‘ 


Aircraft Encyclopedia 
Bible Library 
Career Opportunities 
CIA Factbook 
Civil War 

European Monarchs 
Game Pack II 
Guinness Disc 
Great Cities (MM) 
Interactive Story time 
KGB Pactbook 
Korea 

MM Mavis Beacon 
Teaches Typing 
N. American Indians 
*with purchase of a 


Nat'l Parks 
Plant Doctor 
Reference Library 
Sound Works 
Space-Apollo 
Timetable of Arts 
Timetable of Sci. 
USA State Fact 
Book 
US Atlas 
US Civics 
US Presidents 
Vietnam 
World Atlas 
World War II 
CD-ROM Drive 


♦ [ _ ] * 

MUip 


Free with any CD-ROM drive - 
■1992 Multimedia Encyclopedia 
•Stereo Headphones 
•Reference Library 


1992 Toolworks Multimedia 
Encyclopedia - complete 21 volume 
set. Over 33.000 articles with 3,000 
pictures, 250 maps, 35 minutes of 
video, 35 minutes of sound record¬ 
ings and 55 video sequences. 


Insight 



































HARD DRIVES 

International 



120MB tO 21OOMB Hard Drives 


1000's of Products. 
Call Now! 


120tie 


IDE 170 mb 


Talon TA3020A, 16ms, 3.5‘ l"H 
Bare $279 8 Bil Kit $319 

16 Bit Kit $299 


IDE 210mb 


WesternDigital WD2170A, I2ms3i" 1"H 
Bare $349 16 Bit Kit $369 


Western Digital WD2200A, 12ms 33” PH 
Bare $399 16 Bit Kit $419 


520mb 


IDE/SCSI 660mb 


SCSI 1080mb 


SCSI 


Fujitsu FJ2624S, 12ms 3.5” HH 
Bare $999 16 Bit Kit (IDE) $1,019 

16 Bit Kit I SC SI i $1.149 


Micropolis MC1624. 15ms 5.25” HH 
Bare $1,199 16 Bit Kit $1,349 


Fujitsu FJ2266S, 14.5ms 5.25" FH 
Bare $1,499 16 Bit Kit $1,649 


1350mb 


SCSI 1752MB 


SCSI 2100mb 


SCSI 


Micropolis MCI 528-15,14ms 5.25" FH 
Bare $1,799 16 Bit Kit $1,949 


Fujitsu FJ2652S, 11ms 5.25" FH Micropolis MCI924, Urns 5.25" FH 
Bare $2,749 16 Bit Kit $2,899 Bare $3,199 16 Bit Kit $3,349 


TapeBackups Sernot//// 


Standard QIC 80 attaches to existing 
floppy controller or dedicated unit, 
w/ data compression. 2-3MB/min. 

Talon 

WangDAT g| 
Tape Backup W 

120MB includes one tape 

$189 

2GB 3100 Internal Kit 

$1,199 

250MB includes one tape 

$249 

4GB 3200 Internal Ku 

$1,399 

Colorado 


4GB 3200 External Kit 

$1,499 

120MB 

$199 



250MB 

$259 



Printers 


Monitors 


Canon 


TVM 


BJ-lOex Bubble Jet 

$289 

MediaScan 4A+ 14" 

$319 

BJ-20 Bubble Jet 

$379 

Low Radiation 5A+ 15" 

$459 

BJ-200 Bubble Jet 

$389 

MediaScan 6A 17" 

$1,039 

BJ-300 Bubble Jet 

$419 



BJ-330 Bubble Jet 

$579 

NSA/Hitachi 


BJC-800 Color Bubble Jet 

$1,899 



BJC-820 (SCSI) Color 


SuperScan™ 15 (CM 1584) 

$579 

Bubble Jet 

$1,999 

SuperScan™ 17 (CM 1785) 

$1,099 

LBP-4sx 

$419 

SuperScan™ 20 (CM2085) 

$1,499 

LPB-8sx 

$579 



NEC 


NEC 


P3200 -8K, up to 216 CPS 

$229 

MultiSync 3FGx 15” 

$639 

P6200 -80K, up to 300 CPS 

$409 

MultiSync 4FG 15" 

$749 

P3300- 8K, up to 216 CPS 

$329 

MultiSync 5FG 17" 

$1,349 

P6300- 80K. up to 300 CPS 

$629 

MultiSync 6FG 21" 

$2,359 

P9300-80K, up to 400 CPS 

$829 



Model 95 Laser Printer 

$1,399 




Removable media, offers a 90 Pro 
internal drive, SCSI adapter by 
Rancho Technology. 360MB of 
storage, 2 90MB cartridges and 
Stacker® disk compression 
software. 

Internal 360MB Kit $499 

Extra Cartr idges $149 

3 Pack of Cartridges $419 

L-MZGA 

Software 

Automap $49 

Lotus SmartSuitc for Windows $419 
Microsoft Excel 4.0 $295 

Microsoft Word 2.0 $295 

Paradox 4.0 $499 

Networking 

.* ARTISOFT. 

Revolutionizing Connectivity 
LANtastic® AE-2™ 

Ethernet Starter Kit (ISA) $479 

LANtastic AE-3™ 

Ethernet Starter Kit (ISA) $549 

Other Networking 
Products Available. 


All versions and 
upgrades available 
at the lowest prices. 


Novell 

Gold 

Authorized 

Reseller 



Insight 


Prtcc& und availability subject to change without m 
Guarantee and I-Year Replacement Policy may ha 
of Intel Corporation l 


I Buy the 
Super 
Direct 

| way! 

All Hems art NEW POs accepted tram qualified buyers Net 30. APOfFPO orders *hl J16 fat US Post Express Mail POs. 30-Day 
ic restrictions Shipping is non refundable. All trademark* arc the properties of then respective owners. Intel Inside is a registered trademark 


Hard Drives 
International and 
Insight have joined 

forces to bring you a 

superstore in your mailbox. We 
offer the ultimate selection of 
today's most popular hardware and 
software, with the most affordable 
prices. Get Insight's superior 
service and support, plus 1000's of 
products to choose from. It's the 
Super Direct 1M way to have it all - 
direct to your door faster than a 
speeding bullet. 

Super selection. 

You'll find everything you need at 
Insight. From high-capacity, 
high- performance storage 
products to computer systems, 
peripherals, software and more. If 
you don't see the product you 
need, call us. We have 1000’s of 
products in stock. 

Super service. 

• 30-Day "Worry-Free’' Money 

Back Guarantee 

• Federal Express Delivery 
■Toll-FreeTechnical Support 

7 Days a Week 

• Payment Options Galore 



•Order 24hrs a Day 
• One Year Parts & Labor Warranty/ 
Replacement Policy 
■ Special National Accounts 
Department for Larger Customers 


Super Direct ™ 

Order 24 Hours a Dav 
8IHI-99H4W40 

National Accounts - P.O.'s 

800-998-8014 

APO/FPO/lntemational 

602-350-1145 

FAX 602-350-1188 

Insight Distribution Network Idc. 
1912 W. Fourth Si. 

Tempo. AZ 85281 
PH. 602/350-1128 
FAX 602/350-1150 

Source Code HAA 









































































Eas y Affordable U p g rade 

Get More Performance From Your PC System For a Lot Less Than You 

RMS MOTHERBOARDS 

Buy Smart...Buy RMB Upgradable Motherboards 



Local Bus Slot 
• SIS ATQ chipset 


»AMI Bios 


Model 

No Memory 

2Mb 

4Mb 

8Mb 

16 Mb 

32 Mb 

386 SX-33 


*159 

*239 

*319 

‘479 

‘859 

NA 

* 386 DX-33 Upgradable 

*249 

NA 

‘409 

*569 

*949 

‘1649 

• 386 DX-40 Upgradable 

*269 

NA 

‘429 

‘589 

*969 

‘1669 

• 486 SX-25 Upgradable 

*329 

NA 

‘489 

‘649 

*1029 

‘1729 

• 486 SX-33 Upgradable 

call 

NA 

call 

call 

call 

call 

• 486 DX-33 Upgradable 

*675 

NA 

*835 

*995 

‘1375 

‘2075 

• 486 DX-2/50 Upgradable 

*735 

NA 

*895 

‘1055 

‘1435 

‘2135 

** 486 DX-50 Upgradable 

*955 

NA 

*1135 

*1315 

*1655 

*2 155 

** 486 DX-2/66 


*1049 

NA 

*1229 

*1409 

‘1749 

*2449 

>* 486 DX-2/66 EISA Upgradable ‘1299 

NA 

*1479 

* 16$9 

*1999 

‘2699 

‘128k Cache Memory 

••256k Cache Memory 





, only *1299 



Local Bus 



100 MHz upgrade. 



All RMB 386DX-33 and faster 


(Jgj) 


Motherboards are Local Bus Ready. 

Intel CPU 


Ijocal Bus Video Card *167 





•ET-4000 chipset 




The RMB Advantage 

MIS managers from across the country are| 
discovering the advantages of upgrading 
with RMB Motherboards: 

■ Save hundreds or even thousands of 
dollars by avoiding replacement costs 
with upgrades. 

■ Every RMB Motherboard with SIMM 
memory comes with the memory 
completely installed, bumed-in and 
fully tested to assure quality performanc 

■ Take the RMB challenge! If you 

have an entire department to upgrade, 
try one RMB Motherboard for 30 days. 

If you're not completely satisfied, return | 
it for a full refund.* 

•Ralin will refund full product price. 

Price will reflect purchase price or current 
market price, whichever is lower. 


M 


ODEM UPGRADES 


Zoom Telephonies 

Zoom modems rate at the top of their class for 
compatibility and performance. The recipient 
of numerous Editors' Choice awards, Zoom 
modems offer the quality and dependability 
that you require at a price that makes them a true value. 

All Zoom modems are backed by a 7 year warranty and are made in the USA. 



2400 bps w/ v.42bis and MNP 2-5 

(AMC) 

(AMX) 

internal 

external 

S 49.00 
$ 65.00 

2400 bps w/ v.42bis and MNP 2-5 

9600 send fct 4800 receive Fax 

(AFC) 

(AFX) 

internal 

external 

S 59.95 
$ 79.95 

2400 bps w/ 9600 bps send/receive Fax 

(FC 9624) 

(FX 9624) 

internal 

external 

S 79.95 
$ 95.00 

9600 bps modem w/ v.32, v.42bis, MNP2-5 

(VP-V32) 

(VX-V32) 

internal 

external 

$ 199.00 
$ 199.00 

14,400 bps modem w/ v.32bis, v.32, v.42bis, 
MNP 2-5 and 9600 bps send/receive Fax 

(VFP-V32bis*) 

(VFX-V32bis*) 

internal 

external 

$ 229.00 
$ 269.00 

2400 bps modem w/.42 bis and MNP 2-5, 

9600 bps send and 4800 bps receive Fax 

PKT Pocket/Fax Modem 

$ 99.00 


•WINFAX software option available for S15 if purchased with VFP-V32bis or VFX-V32bis modem. 

RALIN also offers MPC Products, Hard Drives, Monitors, 

Cases, CD-Rom’s, Si mm Memory, Keyboards & Input devices. 


CALL 1-800-752-9512 


Printers ™ 



— 


EPSON 

$ 


AP-3250 

V - 


*189 95 

1 

——— A - 

9-Pin Printers 


A P-2250 

240/48 cps 

$132. 

LX-810 

240/48 cps 

$165. 

FX-870 

380/68 cps 

$289. 

FX-1050 

380/68 cps 

$382. 

DFX-5000 

533 cps 

$1265. 

DFX-8000 

1066 cps 

$2145. 

24-Pin Printers 


LQ-570 

252/84 cps 

$258. 

LQ-870 

330/110 cps 

$434. 

l.Q-1070 

252/84 cps 

$369. 

LQ-1170 

330/110 cps 

$575. 

LQ-2550 

400/133 cps 

$849. 

Star Micronics® 


NX-1001 

180/45 cps 

$129. 

NX-1020R 

9-pin color printer 

$172. 

NX-2430 

24-pin printer 

$239. 

NX-2420R 

24-pin color printer 

$279. 

SJ-48 

Inkjet 

$289. 


Ralin Policies 

• Prices and availability subject 
to change. 

• Purchase orders are accepted, 
subject to approval. 

• We do not charge your card 
until order is processed. 


• Incomplete returns are 
subject to a service charge. 

• All returns other than 
exchanged items incur a 10% 
re-stocking fee. 


To insure your shipment arrives when you 
need it. Ralin uses only the most reputable 
modes of transportation available: 


wonmwtOE Expnezs 
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WHOLESALERS, INC 

P.O. Box 450 
Orchard Park, New York 14127 | 
Hours: 8:00 am to 6:00 pm Mon-1 
Customer Service: 716-674-626| 
Fax: 716-674-2108 

Circle 264 on Inquiry Card. 



































MEMORY... 

YOU JUST CAN’T DO WITHOUT IT. 


Picture this: 

You bought a new software package. You try ft out on your computer and soon find yourself working for hours on 
a sophisticated graphic design. While scrolling through your worksheet it feels like you are moving through 
pudding. Your hard disk has a tough time trying to catch up. You then try to print but the laser printer's buffer is 
full. You reset it try again, and find that it spits out only part of your beautiful graphic ... 

No problem! 

We'll fake it from here, With our JetRam™ line that supports the leading brands of laser printers and FcRam™ 
line that upgrades your Notebook. Laptop or Desktop computers. Transcend can help solve your memory 
probfems. 


What you get from our memory upgrades 



(£] 5^55 IBM EPSON Panasonic HEC 
TOSHIBA i&§nr QMS 4 $ 

•Apple ^ KyQCBRa brattac [nstrun«:nts 


* All brand names are registered trademarks of I heir respective owners. 


■ Lite time warranty on ait our products 

■ Full memory lines support a variety of brand 
names of laser printers and PCs 

■ High quality at a reasonable price 

■ Easy-to-instail 


Office hours: 6:00 a.m. to 6:00 p.m. Mon. to Fri. 
"You order in the morning, we will ship in the 
afternoon." 


Transcend 


Your Supplier, Your Partner, 
Your Friend. 


Transcend Information Inc. 

104 Exchange Place, 3FI., No. 465, Chung Hsiao East Road, 

Pomona, CA 91768 U S A. Sec. 6, Taipei, Taiwan, R.O.C. 

TEL: (714) 598-5500 TEL: (886) 2-7881000 

FAX: (714) 598-5050, (714) 598-6050 FAX: (886) 2-7881919, 7889191 
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Circle 272 on Inquiry Card. 
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sin 

386DX 33-Z56K CACHE 

m 

386DX-40S4K CACHE 

m 

386DX-4Q-256K CACHE 

m 

4BS0X-3>64K CftCHE 

5*B 

4flfiDX-33-2S6K CACHE 

m 

*960X-SO-a6(t CACHE 

74B 


EXPANSION BOARDS 


SIMMptv-RAM" (BfcfSl-H ae i*i w. B nTi*»,ai■ 

nthUtniA TMrtlHii* wmm id U* 

SUfflph RAM ' Fakfiti »y*m*^™*mM* 

R.iMjXtT!’’ Iho HQ !EiMdn«n bmlU ;*: MittSEHfJtK V 
—Biht mMhnFMMjWwM 5u*|iA rtiNii r .ih 10 WWH 

lAMpATf-fAm" ibu iwt m luiHMMiwFnir^^w 
■gMi* IflW M LHM I 4UKU w 

St P^w^us 114. SKA BRAT % 14 2MB PH 


DYNAMIC RAMS 


X 1 'dOIJS 
HUB X 1 -Ml«& 
»MftX 1-70MS 
»M$ x 1-MNS 
»6KX l-ISOlffi 
BGKX1-12W& 
2S0RXMOOW 
1 K 4-BO 


MO 

U5 

4,70 

I 50 
1 M 
Ml 


1 k +-BDNS 
1 k 'i-BDNS 


256 X 1-ftflWS 
2SfiK X 1-7QNS 
2SfiK X 1-GQ NS 
256KX 41IWNS 
?55K X 4-MWS 
35SH. X 4-fflhtS 
75GK X 4-UrtS 
21 0 


MK X L-150N5 
fr4K X I-120MS 
64K X MOONS 


STATIC ZIPP 


AAA2SWP-06 iKSill 3.BS 


CACHE 


■si 


bf h * m 

id h i :j"- 
B i B-20 
a? h B IO 
&* * * IQ 
IB y i m 


B 


FOR MEMORY PRODUCTS NOT LISTED, CALL FOR PRICES AND AVAILABILITY 
_ PURCHASE ORDERS FROM GOVERNMENT AGENCIES - UNIVERSITIES ■ FORTUNE 2000 FIRMS - CALL 1-21&-SZ2-4S50 

- NEVER A SURCHARGE ON CREDIT CARDS OPEN SATURDAY 10-6 

TECHNICAL SUPPORT ORDERS ONLY TOLL FREE FAX 

-! -215-922-4640 1 -600-457-6937 -■ -215-922-0116 

all Credit cahos are verified for fraudulart use 

ORDER TOLL-FREE FROM ANYWHERE IN THE USA OR CANADA CALL FOR CURRENT PRICES AND VOLUME DISCOUNTS PRICES AND AVAILABILITY SUBJECT TO CHANGE ORDER LINES OPEN ti DAYS 

MINIMUM ORDER SO DO*USA SHIPPING * HANDLING AIR it? QQ-Ain (JVFHN IGtfT SIB DO-COO ADD S4 QG»FA RESIDENTS ADD 7% SALES TAX*PREflWD ORDERS CALL FQfl CONFIRMATION* ALL RETURN 5 REQUIRE OMA# AND ORIGINAL FNVQlCE 
CANCFLLTD ORDERS AND RFTURN& FOR CREDIT SUBJECT TO ?5% RESTOCKING CtiARGE*«ETURNED MERCHANDISE MUST BE IN NEW CONDITION AND RECEIVED WITHIN 14 DAYS FROM INVOICE DATE. SORRv NO REFUNDS AFTER 14 DAYS. 
SHIPPING ANO HANDLING CHARGES NOT RFFUNEMBL F*INTFRNAItCKNA| ORDERS WELOOME -APO-FPD ORDERS WELCOME PO S ACCEPTEO FROM GOVERMENT AGENCIESUNlVERSlTIE&'f ORTUNE 2«M COMFWNIES-SUBJECT TO APPROVAL 
ALL MFMDRY PRODUCTS ARF THIRD PARTY ALL TRADEMARKS ARF THF PROPERTY OF THE RESPECTIVE OWNERS * ALL WORLDWIDE TECHNOLOGY PRODUCTS ARE 100% GUARANTEED AMO COME WT 

3P DAY WARHAMTY OH CPU CHFPS AND 1 TEAR WARRANTY ON MOTHER BOARDS A 

WORLDWIDE TECHNOLOGIES 437 C ^^^m®r r Serv(ce ll 2 t^M 23 i^!o 10106 


298 BYTE * JANUARY 1993 


Circle 256 on Inquiry Card. 





































































The Harrier Strike Fighter in 
Explosive Front Line Action’ 


To gel our Tree catalog, caN 
1-800-879-PLAY Mon,- 
FrC 830 am-5:00 pm E$T or 
fill out the coupon and mail 
it to: MicroPros Software, 
Jnc 180 LakeJTont Drive - 
Dept. DIO m Hunt VaJfey, 

IVTD 2J03O-224S 


NAD 

IffcC. ALL FIGHTS RESERVED 


It makes J-8s 
MiGs fiahtin 


No jet fighter frustrates 


nemy planes more easily than 


the incredible Harrier Jump Jet. 


That's because the Harrier can 


baffle opponents with sudden 


lands vertically. It hovers. It even 


Take full control of the world's 


most unique strike fighter and 


battle theaters in Hong Kong 


or the Falklands. Face ruthless 


opponents along front lines 


grin wn 


Land in secret hides. Perform 


wild ski jump-assisted take-offs 


And fiy action-packed missions 


with a friend as 


via modem 


Jump Jet from MicroProse 


Jump into the cockpit today 


Your enemies wifi hate you 


To order, visit your favorite 


Seriously Fun Software 


retailer or call 1 -800-87 9-PLAY 


Circle 251 on Inquiry Card 
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Real IBM PS2 1200 baud 

Modem lor Micro Channel: 

List $ 149.00 Your Price $ 7.75 


Seagate 5T4766N 

SCSI 660MB, 1 SMS, 5* *“ fti. 
Only $999*00 while supplies lost 


4MEGX9 Simm Module 

guaranteed lowest price. Call with 
your best quote! 


SOFTWARE LIQUIDATION 

words™. 

Wordstar 0*0 gr Wordstar 3000 Rel. 3,9 

Tllil l» **l a mdprffll! Thas*are*i( 
fee m $300.00 Irani d 

■Pimrvilfi Wfc hovfl thauttjndi in Jhsd 

jbfc L- ’ FOR SAIE BELOW DISTRIBUTOR C05T1 
- ! UST (495,00™ 

DEAIERS WEICOME 

>a A t wml boxed & factory seated a A a 

$99 7.0 Upgrade $89 $99 



Lotus 


123 

Version 3.1 


Knj to a lerfi# OEM encji* w* m* Loiji 123 wimw IT 
with ftygind rfKanuol, J f'diAi in Wtilndkiyl w+i 
Dog^id ns^Mtoi fo«dt NO CATCF* THE REAL THING! 


only $ 1 99 


Seagate 


HARD DRIVE 

SALE 

Hord Drives 


5T225 .. 

^ ICSM0 

*5MS 


$149 

5T4094 .„. 

. B&rt 

20MB 

MEMfutHT 

$349 

5T277R I 

... i5Mfl 

28 MS 

RU5 25' 

$289 

STUM 

4IMB 

2SMS 

MFM 5.25" 

$239 

ST351A. 

.... *2MB 

28MS 

DE 3.5" 

$179 

5T7I20A. 

IQ5MB 

18MS 

OE3.5" 

$269 

5T3TA4A. ... 

.. 130MB 

16mS 

CE0.5" 

$299 

STI239A. .. 

.. 210MB 

19MS 

CE3.5" 

$490 

ST32S3A. .... 

.... 240MB 

I2MS 

DE3.5" 

$577 

STWMN ... 

. 124MB 

NMS 

sea 3 5" 

$999 

ST4I2D0N . 

.... (037MB 

ISMS 

SCSI/FH 

(1499 


cavvst 

Hard Drives 


MODEL 

CPMWII'h^K] 


ttJDTWH 
cpktoj.. 

CPJ544A. 
CP30100S 
CHHO. ... 


.AJwfl 19MS 
.bomb 19ms 
120MB 19MS 
209MB 13HS 
525MB 1JMS 


Ot $109 
BC $249 
IDE $299 
IDE $4SP 
IDE $1045 


120MB 19MS SCS $34? 

isms sea HOW 


/atiMrWsi.. 
2SB5W " high]. . 
7TKJA|1 "|vsN 
IXTMJA 
urnura . 

?2l35 jl* hlgtil, 


213MB 


SPEED TYPE COST 

:5MS OE (309 

L7MfS IDE (249 

120MB TSM5 SDE $3(9 

340MB ISMS IDE (799 

laflMB T6MS SCSI (099 

. 2(3Mfl ISMS SCSI (499 


Mere Popular Hard Drives 


TANDON .. 

. .. ItlMB 

EJMS 

MFM 5.75" 

(49 

WMISCRBE _ 

.20hrt 

*SM5 

MfM 

(99 

QUANUPS42S .. 

4T6rt 

17M5 

SCSI 

(737 

QfJAMlP$S2A 

52Vfl 

I7M5 

M 

(709 

GUANLPS84A 

KWfl 

17M5 

IM 

(209 

WDAC2M. 

. BOMB 

17M$ 

IPt 

(239 

QUANLPS1M., 

IQjMB 

17M$ 

sea 

(3 T9 

QUANLPS105A 

IO5M0 

17MS 

Df 

(319 

WOAC2120. 

... I7GME 

1/M5 

PC 

(309 

QUANL9S240A 

. 24GME 

14MS 

IDE 

(579 

MIC 1644D ... 

144ME 

ISMS 

ESP 

(995 

FUJM2674ST. 

4I3ME 

•IMS 

DE 

(1075 

FUJI6245JA . 

. ... 575ME 

12Vi5- 

sea 

(1095 

MIC I6I4D. 

. . 660MB 

S5MS 

SCSI 

(1:599 

CKDSP3105 . 

. . 1 2G6 

10WS 

sea 

(1895 

MIC 1590D. 

... IG34MU 

L4Wi5 

SCSI 

(1:799 

MIC 1529. 

. . 1134ME 

1 IMS 

sea 

$3099 


Floppy Drive* 

360K 5.2S' 'Art! $39 “” 

72J3K 3 ST WHf $34 

1.2MB 5j25 b !*HT $50 

1.44MB 3.4" lAHT $50 

,5.25" MOUNTING $5 

Drive Controllers 

m 4! ■ - i->. 

SBil 4 Ffeppj- High Dmtil>i ... . 

0 0!f 2 HiriJ Dnvnj MFM .. .. 

0 0ir 2 HiFtT DtIvm. BL1__ 

I4&H J-fettl [>|.a flnly . 

I6EU Hordcmd Floppy 1 1 interlace . 

SCSI DEC 3ISO ISlppoti 7*r«l.. 

SCSt Adbptoc 1S42B __ 

ESX OTC4202 I4 . 

PE Haidwrdl floppy .,^...^. 

«X Hdi-d ond Fl&ppy w/JO. 

tahfe* HdMlDriv* ..... 

Cobt» Httfd ortf FVjpp, ... 


. • $9 
$49 
$49 
.. $59 
$24 
. $34 
$F39 
. $?39 
.. $149 
.. $29 
. $39 
.. $9 

$14 


Modem* C mpmuPuRiPiiLRALS. isc 


L5 C^FvieMK r XT.ATW«pmpM^.CCIIT 
V.22bh. V.22 and W! ?1JA Auto tW/Auto m. 

Comm L-4/IRQ J-i, 5 qK*b™ rfrcWwi $39 

24DD Iihrual h™ » efew« pkn 8 LED ihrfui tighl^ rfcquirti 

«ripl port, $69 


HIGH SPEIfi FU MOMM 

14 4Xfep*,V32bli r Intend $239 


v 4 It.il WMNPJ. onM $09 B TfHltJ'l 
r*Jt NLD&CM 96O0bp, fnr. ■ l 

TAQOfcpl iftodntn, Gfcita Fa* Auto Straing, COM. t -4 ®0 3.4,5 or 7 h 
HoyW "AT Crrtinimi", Minor Jolt™™, Full or half DuplaM, Puli* a 

$68 


FONT UH1DGU FOR HP I COMPATIBLES 

r.OMPUTERPERlPHERAISISC 

ll 102 lonfe, iniram Ht K iPmCcfodian, nxnpaliWa 
ten ocl. Son* ei Pacific Dato $09 
I* 42S Iwdi, te-i 9ra CcfeclKm A Hf"i Mkn?inB. $199 
* llflfcnhbrHP4W,MK l 5fafflpr. $1 14 
J ■■p$199 


R J III 5MJ R SPECIAL SALES 

BBSBnBBn £D9CM,e04M*/*04Mi iWfdiar* 

Jntlt qftd Volunm Contoul, RCAJarl* fcr5ler*e Aud* Ou^pul, Dai^y^holrt 
CormeriCP of up l& Dthrt* Syihit* Irtoludrt drhv unit will pow 
CQCMfy. CEAycEoJ > l(! 7 i SoWiw, SamiJeDiik, 

SCSI imarles Card end Catl*. e*d Mchai&fi Esiwiibtn 

CD5431PI l.ioraal t)M CDH31X bUrwl (S49 


T«fvuoil(« iLmndod Eru^doiivM HfEnmw* Liverj., IMsrlJ Aiot 

Naa|Mi>le»Mie w*t *m Jw-if d>ifcl Add $S9 


Intel CPU's 


4a6DX/SJt 

W4S4 DX/25 .$34$ 

E0464 DX/33 $449 

H4S4 £2X^50 .$549 

B04Bi 0X-7/5B. $499 


3B4SX 

B03ftJSX/(4 $29 3S6DX 
BQ364 5K/2D $39 $49 0O4SA OX-I/AA. $?99 

B3B4£K/25. $49 BQlBt, DK/25 $?r BQ4Bfi 5X/35 $149 

B03B4 37 J3 159 KHSa Bi/33 iat BG4S4 W» $124 

CPU UPGRADES 

ffitf 


SK/NCW ^ 


. Tum yet* 305 into a 3661 Trui 
| nniiliitosiiinp. baikgjtound epanilcui 

W hr WTnd^ 3,0, 05^3 and 306 
perfortoorx* wp to 350X. 


AvailaHa br: HP f 5236/1 2 if5 0, EPSON EQtJITY h i 
OfilGJNAL AT £ XT/m AGI 1SD0A, I 0000 £ 10OOC. AST 
PREMIUM 206; BRAVO ?U, COMPAQ PORTABLE H. PEEAPRO 
786, NCCPOWFRMATE 2flA* £ PORTABLE* BM FS/t. 25/2B6. 
3KV2S6, 50, 502, 6ft 

ISMhi IX/Maw __ _ __ p4(P 

33Mhi IK/NOW $399 


intel 


COPROCESSORS 


BWJ1M:.- S4S 
BCHT-3 BWta $49 

Bffl-L I0»t 5B9 JOBMOAtt 

KOTMl 

Overdrive! 

S61M»IW»!0 ... .. U« 

>1 . ,...*SM 

M.|.rtv 



Cyrix 

COPROCESSORS / CPU’* 

Plug cotrenlibla with Intol, ftiroa hrmi fastorl 5 ymr -wnnanty 

cm -■• 

CYRIX. 

CYRIX 
CYRIX 
CYRIX 
CYRIX 


03007-4OMki ____ 

B3M7-SX25Mhi/Sx33 . 

00406CAC-25 . 

1 

1 

. $1 

M4061XC 33. 

..(1 


Largest selection of Memory! We won't be undersold! 


KJ« HEWLETT „ ._ „ 

ftKd Packard vectra Mo 


4S6 PC; 4B6/25T; 33T [iMtad In pain| 

4665/20 K.—...1M& 

466PC; 4B6/25T. 33T|v,.toll In pain] 

306/25 PC. 4S6/20PC 2M0 

406 PC; 406/25T. «Tt™toi] Inpainl 
4065/30 K 4MB 

4065/30; 406PC: 2£T; 33T|inildi'in poi^' 
306/35PC. BMB 

IBM PS/2 Memory 


rs/i Bfd3fla/» . 

re/fcUGSX,- N33»tnpto(J 
P5/3W5X, N33$XUrptop 
PS/2id{JSX p -N33511 laptop 

PS/2 30/ZB6; Adpt 0rd 1497259 . 

PS/2 30/2S6.:25/2B6, A, I, ■■ n. d I A 97159 
PS/2 m* L5, 4OSX.70-Eil.Wlj Ml 
Adplfrd 6450609, 34F30I 11 34FK/7 
XStuten 1206 130 . 


D2I5CLA $ifl 
D23&1A $98 

□2151A $460 
P3HS2A $29S 


H A Pi,T rnruo 

PARI* COST 

92F9935 Sifl 
92F9694 $S3S 
79F0999 $79 

/9f!C00 $149 
79FH»S $209 
30F534B 135 
30F534Q SB9 


PS2 50. 50Z, 55SX. 6Q r 6SSX._.2-Wtf 

PS/2 3S5X, IS, 405X, SOL 555X.- tij 65S)^LS. 

P7D; 70X61,061; 171 Adpfcd 645C6G9. 

34F3011; 34P3077 XSwfwi 120 & 130... 2Mt 

PS/2 70 A21. A61 r B2 l r B6l .2^fl 

PS/2 3SSX. IS., 40SJI. 55EX, 55SU iSLS; A5SX 
Adpl Brd 645C609. 34F30M . 34F3077 

XStelton I 20 1 I 30 4MB 

f^7?i5SX.I5vd05X .IM 

PS2 TOi and Wt 2-tort 

MAtrt 


6450603 $49 
(497259 (259 
6±SG609 


6450604 374 
6450608 $B9 


TOBhTba Untan A Hotabaak 

MODEL 

MEMORY 

tSOQCfiX/tl D00 5E/LE/XE 

[ME CARD 

T200OEX/T1D00 5S/LE/XE 

J ME CARD 

TWOOSXA1DD0LF 

4MECARD 

rTKXHXAlOWiE .. 

BM&CARD 

tlJOQXE 

7me pap 

0600 

7 mB BRD 

T2000SXE/T2100SK 

2MB CARD 

TT20Q5XE/T23OO5X 

. . 4MBCARD 

T230CSXF.A2T0OH 

0MB CARD 

13(00 E. 

2MBMDD 

T3100 5X 

2f4B BSD 

13(00 SX 

1MB brd 

13200 5X . 

2mB MOO 

13300 5X 

IMBMGO 

13300 SXC 

2MB MOD 

13300 5KC... 

4MB MOO 

13200 .., 

3MB BSD 

13300SI. .. 

2MBCftD 

T^300 St. 

4MB CRD 

T3300SI 

6MB CfiD 

I3300 a. 

.. 16MB0RD 


■4400 £X <$XC> 4T6400 SXC 0XC 
T4400 SX |S(d 1T64O0 SXC tHC 
T4400 SX ISXiCJ fT6*0 SXC DXC 
T44O0 SX 4SJCO fTidDO SMI DXCf 

T5I00... 

T-520Q/T 5 2GOC/T05OO 
T520O/T52CX1C/TB5OO. 


Mtanrf 

Later Printer 

Memery 


PARTJ 

COST 


IMEO 

2MEG 3MEG 

4MEG 

PA03Hg 

(69 

BratW HL ,. 

(99. 

. $U?. 

$249 

PA83ia> 

(09 

Conan IBF4 .. 

. tire 

.$170 


paw: i.: 

1169 

Epson Aclion Laid- 1.. 

(95 

,$163 . .. 

PA8315U 

$299 

Epson 6000, ArlicHi LiH . 


$T09.. . 

(17B 

PA8304U 

(92 

Eupnu 7L00 E. 7Z0D 

. (199 

$799 


PA830HI 

(7B 

HP Oukjai 500, S0QC. 

(64T254K) 


PAIOOOU 

$09 

HP2.TD, 3.3D.3P.2P. 3P> . 


... $99. 

(159 

PA2Q0IU 

$169 

HPIH 3 . 

' (49; 


1139 

PA2002U 

$329 

HP Lour Li d 



(199 

PAB341U 

(00 

IEMlc,Hrr*019,i019E13 5Me| . 


(139 

PA8-306U 

$00 

IBM Low 4029 . 



..(129 

7AB310U 

$139 

KLinicoLP.il 10/(115 . 

(98 

$T59 


PAB307U 

$00 

NEC 90. 390 


. $118 


PAB309U 

$139 

NEC 95. 


..$128 


PAB310U 

$09 

aw 400 . 


..$105 


PA03I9U 

$140 

Packed MP095GG . 


..$I25,.__h 

. $160 

PA7I37U 

$140 

Pona*«k 4410/4430 .. 


..$119. 

(190 

PAIOWU 

$110 

Pbraiwie 4420/44501 . 


..$118. 

(190 

tAW/U 

(I4B 

PtiftoWnie 4450. 

. $105 



PATDdSU 

$735 

Ptihoianic 4435 . 


,.$L39 


PAJ0Q9U 

(895 

QMS 410. 

’ $im':: 

. $14?_ 

. (749 

PA70O3U 

(115 

Star L50* 

$129. 

. (t7?.. 

(769 

PA70O4U 

(214 

SkF-Scnpt 4 

$120. 

..$r?a.. 

(751 

PA2C05U 

$375 

r«Rjo Pago La jar 6 . . ..._ 


$ to?__ 

(168 

P.A701DU 

$745 

IT____ ( _ 

$79 " 

(tJ.6 

(759 

PA0XHU 

(70 

X XL/Psi 7/PS35. 

(57 



I’AttHG-JU 

(90 





PA6113U 

(790 






PS/2 00 A21; A31 „ A61 . . 

PS/2 BO 041. 

PS/2 90 111; 311 r I 21; 321; 001, lfti .... 
PS/2 90; 95 (Initoll in paml P75; 56. 57 
|atn™yjPS/l hto3*6$JLM2173 


PS/2 90; 95. F75; 56. 57 M modUbl 
fiS/6000 Pjwmtolian/pDMarHirvar 720 
MTKn PS/1 pT O 306a!'M212J 
fS2 CL57SX ,.. 

Nil 


Sun Mlcre System* 

MOML MEMORY 

Spamtohnn ELC . 4MB MOD 

ETC, m.; 3/40,80; 4/40,40^5 16MB MOO 
Space 1 . .... . 4MB KIT 

Space SC4/20. 4MB SLM 

Spmanrar 630 4670MP^ 690 . 64M8HI 

4/lT0_,... 16MB KF 

SpuPC 11.-4/40,60. *5 

4/7$. 4/330^/370, 4/390 . I 6MB KIT 

i/330. 4/370.., 4/390.tort-lfl* 

4/330; 4/370,. 4/390 l2fM KIT 


3412933 (13B 
6450129 (390 
6450605 (249 
34T3D/7 (209 
341301 I (3BB 
6451060 (19B 
64503/5 $66 
6450379 $104 

6450902 $90 
6450I2H $138 


4450(30 $290 
$339 
$399 
$169 

$739 

$3r99 


PARTS COST 
XI040 $169 

XI 1600 U $4B9 
XI04C,G,H,V $159 
XIU57 $190 
XI ASA $1495 
XI100 $509 

XN6H,Y,WD (599 
XlOflf (399 
N/A $1(9$ 


This is just a sample of what we have in stock! 


Memory 


ftjriddn-1 

Fanrble « .. 

- 517K 

NIFC 

Parlniilfl ■ ... 

FXPaT.i 

Pariablfl H . 

2MB 

Partatln-306 ___ 

lME 

Poriabla 306 

6MB EXP 

Pariahlo 3B6. 

4MB DAC HI 

D«kpra 306/16 , , , , , 

1-2MB 

D«lprg386/!6 . 

2MB 

Dhilora 386/16 

Dai kpra 386/16 . 

IMB 

.. 40MB 


PARIi COST 
10733 HB1 $39 
107000 OO l $99 
1O70 H 001 $2*9 
1073324301 $9ft 
10765-1 001 $119 
107*53 «H $449 
10765* 001 $449 
KHB069COI $248 


(O0O7I49OI $90 
LO0O7O 001 $M9 
(000724901 $249 
n 3131430 L $59 
1131324)01 $1-50 
4M0 0mrd 113634 001 $710 
dMBMttU. 112534-001 $159 
d«(iprp 3S4-30E, 25E *MB 11364i001 SKW 

Dnkpra 386/33; 306/331, 404/75. 

UL^a.-Strtmpfe. 2MB M5I44-D0I $102 

SMB 116561 <001 $109 
32MB H6560 001 $H90 

□ndtpre I06M. 306N; 3U65X/IO, 20H. 

P a rtaJJr,486c, OvitpoM , SyUunpietT 
iorim t2916O-D0l 


i306/(6 . 

Cwkpra 3B6£,- 304-20, TOE; 25; 25E 
C**prD 2B6E, 396-30, JOE; 25,25E 


406/33ET_____ 

406/33ET 

/-3S6/20,36,33; 33E 

7 306/20; 25. 33; SW; 404/75E 
/■740; E306LP.. 2306SK 
l NCJTI.. 


ZA 4200 .MI $ 190 
ZA 4200 MB $390 
IA-3600 ME $49 
ZA-3900 ME 
ZA-3900-MK 
Z 605 1 
PC-47-21 
PC-49-21 


Uptop 

Ms 


MAS 119*80 001 $49 
ZMB 1 (9609001 (94 

iM8 1196904501 $1*9 
BMB 129077.001 $298 


Cvmt, Lapvp 3/20 & 2/25 iMB 


$149 

$93 

$149 

$499 


64 X i 

256X1! STATIC 
256 X 1 
256X4 
IMEGX I 
IMEGXl STATIC 
1MEGX4 


I 50NE, F20N5 
$1« $2 25 

$.95 $1.0$ 
$3.93 
$2 9$ 


1 DONS BdNS TOMS 
$2 45 $2 95 

$1 95 $3 25 
$1 ra $i.i5 si 4$ 

$4.45 (4.95 $5 45 
$3 45 $3.95 $4 45 
$4 95 $5 25 
$17.00 


ST 20 
$5 95 
$4 75 


Newer 

G-SMB 1 6Bit for206 and 

EjJvxfed Hwi Dip diipi. 


Camppq 5 U/M6 
Compcq$ET/2»6 

CsmpwiSLT/Hi . 

CwnpwfSLT/M* 

C<-np«l 5LT/3S4 
Compaq Lto 294. 

Ccrupnq Lm 294 
CstojMq tie 296 
Cwpae, LI. 306/20 

Q>to(»q Lto306/20.4MEGMQ0 

Cp»*»qLtoW20..25 . .. 2MEG MOO 

Qvtvciq U* lito/20, 25. 4MEG MCO 

Cfl^jq LMllto/20, 25 . .. 8MEGMGD 


(MEG MOD 
4MEGMOD 
I MEG MOD 
2MBji -MOO 
4MEGMOO 
IMEG6RD 
2MFG0M> 
. 4MEG0M> 
1 MEG MOO 


PART* 

139490-001 
139499-001 
139497 001 
(39490-001 
139499-001 
(10235-001 
U0237 00 P 
110303-MI 
110304-Mi¬ 
ll 0305-MI 
117081-MI 
117081-002 

11 7081-003 

12 M 55-001 
121 1754307 
129769-001 
129769-003 
129769-003 


COST 

(169 

$319 

$08 

(148 

(298 

$99 

$198 

$89 

$129 

$165 

(69 

$99 

$140 

(70 

(3L9 

*1« 

(19B 

(448 


MOOEL 

AHYartur* liiTO. 

ALR Vm*jnr 16 A 20 . 

AWSohri . . 

ATA.T Safari. 

Band^uH 0-310 

Odl3f4,3MU’ , .'ZZ’'Z 

Dull Nl 70 £ NL76 
Odl2L7N£33DN 

Evurex Tempo |X, UCjO .. 

EvurfUiCarrinr 

tpMHI N61__ _ _ 

did I5M 

Grid I45DSX ......... 

Golditor G5520. 3B4SX16 

GoLdiipi G55-J0, 3045X16 ... 

Packard Sell, %«w, M^wfed . 
Packard flvll. M.ryJ« 

Packard Boll, Mogr^M!^ Mrrwito . 

PanpWflicCPlTO ... 

Samiung Natonwler 3B65 
Sarmung NatompPyr 3B45 , , .... 

Sfl«i»(7NB; 10NB .. 

Siuvp 623Q . . 

awp 4640 . 

ShfvpTTOOMZ-TOO. 

Sharp 5501 Calontor .. 

Tsrvkfl NK 386SX.. 

Ia«lc* h«F 386SX. 

11 Enron** KX» r 3000 , . . ... 


PJU9T* 

COST 

124Q7990 

(19B 

12407770- 

(995 

37650 

1148 

37651 

(2BB 

3B50-091OO 

HOB 

390850H3-1 

$87 


$98 

310-3213 

(149 

N/A 

$129 

00-160 

$77 

00763430 

1H4 

ABOflSSt 

ISTfl 

52507 

$!B9 

6300203 

1209 

N/A 

$90 

N/A 

$240 

N/A 

$90 

N/A 

$140 

N/A 

$210 


$55 

SNY6002 

$195 

5NMC04 

$395 

MAC'NfiMEM? 

$95 

CE-62)B 

$90 

N/A 

$240 

CE-471 

$198 

N/A 

$398 

N/A 

(08 

N/A 

$299 

N/A 

(BB 

N/A 

$108 


,..2Mfl 

SI mm Medules fCatl for current prices ! 

5 SONS TONS *DNS 

(9-$10. (11 ._,... $15 

_.... $32_.$35 .._,... $4: 

$29.$35.$37 $44 

.$139.$149 . .. $159 

$904 


DESCRIPTION 30W 

254X9, 

I ME GO... 

1MEGX9.. 

4MEG X9____ 

16MEGX9... 

T56X34 (MEG [72Pin) ....... 

51 2X34 2MEG [72 Pm) __ 

LX36 4MEG [72 Pin]. 

ZX36 flMEG [72 Pin]. 

4X36 16MEG|77fin) .. . 

ftNPtTEitPEIilFI{EXALU\T. 


$50 

(03 $9$ 

. $139.$(49 . (159 

$209 $290 , (379 

$549 . $579 . .. (419 


$19 


306, up to 74Mhy, Unni4(J^ 

4Mfl 9 ME 

(359 $299 


Barn AT Plu [flrut W IHM (MEG DK-SMEG Board. 40 U 


O- 1 a MB Lirr^/EMS 4 0, Evaded and Extended, True EMS 4.0 
lev arrjr 2S6, 306 and 406 */ up to 33Mht OV >pnd. Ulrt Simmi 


canVHdjlkt, Ql> - M*fifa>na! p f upon did £ Esilrrdcd Manary. Supporti DQ$. 
05/2. LIM/FMS £EEM50R $9i, 2MCG- (159,4M£G (249, BMEG-(3i9 
■ml RO l^w* Qip-Ctiipi-I ST 1 ? 

■erneAT + 1/OFXnSar 0 4MEG411B OK $110 2M£G$I84 4MtG$750 
a^mwwm /1 Pfutkar PS/2 160H Memory Wall IBM MCA 5yUmi. DOS 
£OS/7 14 m FM(4 OScopart 2-0 MB|uhu (MB Bnmnl 
2M0-$179 424fi-$279 B.Mfr$399 


* 1 Dipif V/Arks-wilk IBM A1, 
i.O Lum ccncratibla 


'K 1608. iMBEKpandalito 4MB tUf*t 1M 


* EnpqncLed, E^iefldedl, 


Call today! 


800-982-3935 

TFCHNICAL/CUSTOMER SERVKE/ORDER STATUS; 

(702} 1U4-0204 FAX |701| 394-1 let 
FAX i 


I UU OR ru LIST 



_ 684 Wed* food 

™ iwi _ Boulder Crty, NV 

^— [W] 
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If it were any faster, 
it’d be a flight simulator. 



Hit the accelerator in World 
Circuit and you'll really fly. 

Scorching through all 16 
demanding Grand Prix 
racetracks at speeds of up to 
200 mph, you'll race your 
Formula One against 25 
independent computer- 
controlled drivers. 

You'll fend off challengers 
in the Phoenix Grand Prix. 

Overtake rivals on the streets of 
Monaco. Or negotiate savage 
hairpin turns on the Suzuka 
Circuit. And you'll do it all with 
a slick line-up of features. 

Features like realistic Formula 
One handling and performance. 

Authentic cockpit instruments. 

Three racing options. Joystick- 
controllable driving functions 
for superior control. And 
customizing options to design 
your own Formula One racer. 

e 1992 MicroPros® Software, Inc. ALL RIGHTS RESERVED. 



All of which will have you 
graciously accepting the Grand 
Prix World Champion trophy in 
no time. 


World Circuit from MicroProse. 
Catch it if you can. 



AICRD PROSE 

ENTERTAINMENT • SOFTWARE 

Seriously Fun Software 


To get our free catalog, call 1 -800-879-PLAY Mon.-Fri., 8:30 am-5:00 pm EST 
or fill out the coupon and mail it to: MicroProse Software, Inc. 

, 180 Lakefront Drive • Dept DIO • Hunt Valley, MD 21030-2245 

— 


Name:. 


Address: 


L 


City: _ 


_ State:. 


Zip: 


_NAE_| 


CircU 252 on Inquiry Card. 
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Micro-International Inc. 


since 1 984, world-wide distribution of quality computer systems and components 



486DX2, 50 MHz, 


$2640 


386DX, 33 MHz, 


$2060 


Don't settle for 386SX performance. With 386DX and 486DX power, 
external keyboard and VGA ports, it is the only computer you will ever need. 


HCP Power Notebook Standard Features 


■ VGA graphics with 32 gray-scale supertwist back-lit LCD screen 

■ 4 MB RAM installed, total memory capacity is 1 6 MB 

■ T20 MB hard disk, 1 5 ms access time ■ Licensed DR-DOS 6.0 

■ 1.44 MB floppy drive ■ Two serial, one parallel port 

■ Three-hour battery ■ External numeric keypad included 

■ Carrying case ■ External VGA and keyboard connections 


Optional Features 


■ Docking station with 2 x T6 bit slots $160 ■ Hard drive upgrade to 210 MB $200 

• Auto cigarette adapter $ 40 ■ Additional battery set $ 90 

■ Memory upgrade to 16 MB $380 « Additional battery charger $ 30 

■ Memory upgrade to 8 MB $ 1 60 ■ Additional AC power adapter $ 50 


Micro-International, Inc. 


r ^ ^ 

MasterCard 

LTJ 


10850 Seaboard Loop 
Houston, Texas 77099 
National Sales 800/967-5667 Houston 7 
Hours: 9:00 a.m. to 5:00 p.m. M-R 


3/495-9096 
:00 a.m. to 1 p.m. Sat. (CentralTIme) 


All systems and components include a one-year warranty; 30-day money-back guarantee. 

Price reflects cash or credit card payment. Major corporation purchase orders accepted. 

302 BYTE • JANUARY 1993 Circle 260 on Inquiry Cord (RESELLERS: 261). 











































Celebrate 10 Years Of 
Seriously Fun Software 
With MicroProse. 

k 



I MicroProse is proud to celebrate 10 years of 
computer gaining excitement. And we're giving you 
Hundreds of reasons to join in the celebration. 

I For the next several months, you'll find hundreds of 
1 1 0th Anniversary coupons In side special ly-marked 
MicroProse games. 

Every time you purchase hot new MicroProse 
titles like F- 15 Strike Eagle i* /// t The Ancient Art of War 
\in the Skies 1 ' , or Rex Nebular And The Cosmic Gender 
Bender 1 v these money-saving coupons will bring you 
big savings on products and services from a wide variety 
I of manufacturers. They'll even let you receive special 
Idiscounts on select gift items from MicroProse. 

Circle 253 on Inquiry Cord. 


So look for the 10th Anniversary savings sticker on 
the outside of your next MicroProse game. It’s our way 
of saying "thanks" for helping make our first 10 years a 
decade of serious fun. 


180 Lakefront Drive * Hunt Valley, Maryland 210302245 
© 1992 MicroProse Software, Inc ALL RIGHTS RESERVED. 
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Hard 
Drives 

Western Digital 

High performance 
‘Caviar" series with 1 ‘ 
height. Cache Flow™ and 32k buffer 
AC280 80Mb 1* 3.5* 14ms IDE....Call 
AC2120 125Mb 1* 3.5* 14ms IDE ...Call 
AC2200200Mb 1* 3.5* 14ms IDE ....Call 

Maxtor 

7080A 80Mb 1* 3.5* 15ms IDE ...Call 
7120A 120Mb 1* 3.5* 15ms IDE....Call 
LXT2l3A2l3Mb 1* 3.5* 15ms IDE ..Call 
MX1240 1 2Gb 1* 3.5* 15ms IDE Call 
Panther 1.2Gb SCall Panther 1.7Gb Call 

Conner Peripherals 

30104 120Mb 3.5* 19ms IDE Call 
3204 200Mb 3.5* 16ms IDE Call 

Call for Quantum, Micropolis, Seagate. 
Controllers from Ullrastor. Always, WD etc. 


-The Superstore with Super Deals! 


Backups 

Colorado 

DJ10 120Mb Tape Drive internal .199 
DJ20 250Mb Tape Drive internal.. 268 
QFA700 700Mb Tape Drive internal.. 779 


Syquest (with cartridge) 

A4M6 krt SQ555, SQ400. SQ01( 


t SQ555.SQ400,SQ01(16bit) 419 

44Mb external. 499 

88Mb kit SQ5110, SQ800. SQ01(16bir) 529 
88Mb external.629 

GrassRoots Floptical 

Floptical 21 Mb (external) ..Call 

Floptical 21 Mb (internal).Call 


Input Devices 

ACP 3-buttar 


Video Graphics Cards 

ATI 

Graphics Ultra w/1 Mb ..298 


Graphics Vantage w/1 Mb. 225 

VGA Wonder XL24 w/1 Mb . 


,..148 

.214 


VGA Stereo FX/ 512K 

Diamond 

SpeedSTAR Stealth w/IMb.239 

Speedstar 24X 24-Bit Color w/IMb.169 

Orchid Fahrenheit 1280 w/1 Mb ., 275 

Paradise 

Windows Accelerator w/1 Mb.245 


BELOW COST! 


286/12 


$ 269 


80286/12 CPU • 3.5* Floppy • 1 Mb 
101 Keyboard • Monitor Extra 


^ Cardinal. QQS 

Modem Bundle 


Modem Bundle 

2400 Baud, FREE Prodigy Software 

Free software gets you on-line fast! 



Chips and SIMM's 

RAM Chips l 25 

41256-100 256K 100ns DIP.1.49 ..135 

41256-80 256K 80ns DIP.1.59 .. 1.49 

414256-80 256Kx4 80ns DIP ,4.79 4 59 

IMb-100 I Mb x 1 100ns DIP ... . 4.05 .. 3 95 

lMb-80 1Mb x 180ns DIP.4,49 4.39 

CaD for VIDEO RAMS & CACHE RAMS 
Over 20,000,000 IC’s in-stock Including 
We Specialize in 486DX/25 & 33 Upgrades 

New Low Prices! 

SIMM Modules 1 u 

421000A96-80 lMbx9 80ns.Call,..Call 

421000A9B-70 lMbx9 70ns.Call ...Call 

424000A9B-80 4Mbx9 80ns.Call - Call 

424000A9B-70 4Mbx9 70ns.Call ... Coll 

41256A9B-80 256Kx9 80ns.Call 

421000A8B-80 1Mbx8 80ns.Call, Coll 

424000A8B-80 4Mbx8 80ns.Cal.... Call 


Math Coprocessors 

AMD 80C287 increase your 286 PC 

performance, 80C287-1G.$ 59.95 

IBM 8087 Genuine w/manual.... S 29 96 

Intel "OverDrive”-Reduced/.Call 

80287 s 60387SX s 

80287-10 .89 80387SX 16 .69 

80287-20.79 80387SX-20.78 

80287XL .88 80387SX-25.78 

80387 s 80387SX-33.88 

80387DX 16.79 80487SX's 

80387DX-20/25/33 84 80487SX-20 . 469 

8O387DX-40 . 119 80487SX-25 . 489 

80387SL .99 RapidCad.269 


Floppy Disk Drives 

Toshiba 

ND04DG 360K 5.25’HH PC/XT 59 

ND08DEG 1,2Mb 5.25* HH PC/AT 72 
ND3561GR1 44Mb 3.5* HH w/AT Kit 72 

ACP 

1.2 Mb 5.25* 66 2.88Mb 3.5*.Call 

1.44Mb 3 5' ,67 All in One 3.5/5.25 149 
Compaq 1/3 ht. Floppy.Call 


MultiMedia 

Sony 

7205 CD Laser Library w/six CD's. 499 

Creative Labs 

Complete all-in-one MPC compatible 
upgrade kit Includes: Panasonic CD Drive. 
Sound Blaster Pro, five CD's, Microsoft 

MultiMedia Kit Int/Ext.539/599 

Sound Blast er Reg/Pro . 109/199 

MediaVision 

CDPC Subsystem (external).. 1079 

Pro 16 Mull Imedla System.968 

Pro Audio Spectrum 16. 199 

NEW! MediaVision Fusion CD ext CD ROM 
with Sound. Speaker and 4 CD’s: Compton's 
Carmen. Ultima. Wing Comm 429 

Compton $ Encyclopedia CD 

Standard version. 169 

Interactive version. NEW!.249 

Procom CD ROM (lot) 299 


Memory Upgrades 

Notebooks 

Compaq Contura. 4MbS 198 

Compaq Lite. 4Mb.239 

HP95LX Palmtop, 2Mb „ Call 

IBM CL57SX, 4Mb .345 

Everex Carrier. 2Mb .118 

Toshiba T4400, 4Mb .218 

Toshiba T6400. 4Mb .218 

Zenith Z-Note, 2Mb.168 


Toshiba 

4400/16Mb 

S 999 



3-button Mouse (limited supply) 14.95 

CH Products Fllghtstick . 49 

Mousemon Combo/Cordless .75/88 

Logitech Trackman sorial/bus 69/72 

Logitech Trackman 2 (combo) . 84 

Logitech Trackman Portable 99 

Logitech Scanmon 256 .267 

Microspeed PC-Troc ser/bus . 79/89 



with ^Modern ' 

WINbest fax 96 


Windows for FAX and MODEM. DOS 
modem software, FAXography, 
COMIt for Windows- 
2400 MODFM and 9600 FAX (int.) 

WINbesf fax96 .89 

fax96 w/1-liner .159 



| iW=I» ■r+SaSBBHS 

Advai 

286-121 

386SX -: 

386DX 

486SX-: 

486DX2 

486DX2 

486DX- 

need® Boards $ 

VIHz.S 69.95 

25MHz.119.95 

40MHz.199.95 

20MHz.199 95 

-50MHz .699.95 

-66MHz.999.95 

50MHz.Call 


PC6781 S HARP 
386SL/20 
NoteBook 

•Only 4 9 LBS.! 

•2Mb RAM 
80Mb IHD d 


r M 


*1699 


Advanced • with AMD High Performance CPU's I 

o nine CFIM Trinitron Mnnitnrc 


Computers • plus SEIKOTrinitron Monitors 


nil AHvnnreH • OPTI or ACC Chipsets • 1 Year Warranty 

•” UM rVJTUI _ AMI niOC . Cnhniv>a/1 lfll l/auhnnrrl - in: | n fg 


Systems include: 

Advanced Computers 


AMI BIOS • Enhanced 101 Keyboard • IDE 
• Free Accounting Software 




486/33 Complete Color System 


Includes • l .44 Mb Floppy Disk 

• 486DX/33 . IDE Controller 

w/256k Cache • ioi Keyboard 

• 4 Mb RAM • 14- SVGA 28 

• 512K VGA Card Color Monitor 
•105 Mb HardDrive 


ACPs 
Sale Price 




$ 1499 


Call for additional configurations... Local Bus, 

386SX, 486DX/50 and Seiko Trinitron Monitors 

Call for hard drive, Tower, MinbTower and other configurations. 



386SX/16 
• Systc 


Desktop System 

1 Mb RAM • 40 Mb Hard Drive | 
3.5" 1.44Mb FDD • VGA Card 
Includes 
Keyboard 
and more! 


Call ACP for 
Notebooks... 

AST 

COMPAQ 


386SX/20 

Notebook 


40 Mb Hard Drive 
I 1 Mb RAM • VGA LCD 


$499 M $ 999 


Software Sale...up to90% Off! 
35,000 Packages in stock 


Laser Printers- O K Boards 

HP III/IIID/IIIP/IIP/IIP+/II/IID.49,95 

Panasonic 4410/30 or 4420/10 . 69.95/49 95 

Oki 400.49.95 Oki 000/20 . 59.95 

Ok! 830/40 79.95 IBM 4019/29.49 95 

NEC 69 95 QMS 410 69 95 

Computer Upgrades 

AST Bravo 3/?5578Mb $318 

Compaq Prolrner 3/255. ZS . 84 

Compaq Proliner 4/33. 2Mb .98 

IBM PS/2 90.95. 2Mb.89 

Dell 420/25/33/50SE. 4Mb.208 

Can for NEC. HP, Zenith, Leading Edge 


CompuServe .12.95 
Life & Death 9.95 

Desert Storm 9.95 

Personal Biz Base .12.95 

Stickbear.9 95 

Dvorak on Typing.9.95 

Bible Trivia 12 95 


Coinbase.9.95 

Computer Comic.9.95 

Complete Craps , 9.95 
Pro Football Analyst 9 95 
Hdc Window Apps 12.95 
30 Min Negotiator , 12.95 
Retirement Planner 12.95 


04G1091 OS/2 Ext Admin, 
kit. List 165.ACP 97 


Call for a complete list ... 


All 4 for only $499! 



$ 77 77 


Symantec 

Norton 

AntiVirus v2.0 

Cure Infected 
systems plus on-going preventative 
care. Includes Norton’s 24-hour Virus 
FAX-Une for new virusupdates 

Symantec Q&A . 

Database v4.0 5 | / Q 

ACP Price only . I M W 

Norton Desktop lor DOS 99 

(Quantities Limited) 


y WinPrinter 
to 800 


• Postscript 

* 800 dpi • GDI Direct 

• 50 fonts • HP PCL 


'3 printers in 1" 

*1295 

rLW LaserMaster 

/ m wm J ru**o*tt pmrrwM 


Windows Accelerator 
Increases 
Performanct 



Diamonc 

Computer Systems, Inc. 

Speed Star 24X 

...make your 386 perform like a 486 

• Windows Accelerator 

• 15X faster than SVGA ACP 

•1Mb RAM onlV 

• WD90C31 Chip £ 1 

• 5 Year Warranty * 

• 24 bit color for 
16 .7 million colors 


umy 

$169 

tors ■ ~ 



New! OPTIMA* 24+FAX 96 

Now you can get a 2400bps V.24bis 
data modem plus a 9600 bps FAX 
with Hayes superior performance 
and compatibility. All at a great 
price. Also Includes SmartCom EZ 
and SmartCom FAX software 

OPTIMA® 24 + FAX 96 .$ 158 

OPTIMA* 96 FAX 96. call 

OPTIMA* 144 4- FAX 144 . 475 


SII 



Seiko CM 1460 : 

New low price on 
an Incredibly sharp 
SVGA flicker-free, 
non-interlaced mufti-scanning 
monitor. Features finest quality 
Trinitron high-contrast black tube. 
,25mm aperature grille and 
1024x768 resolution. 

CM 1450 14*.$ 449 

CM 1760 17* (,25mm).1149 

or try Seiko's new 20* 

CM 2070 LR 20*.2299 


Canon 


ACP is now o Canon® 
Authorized Reseller ... 

NEW LOW PRICES! 

BJ10E Portable , $ 299 95 

BJ10EX . $ 309 95 

BJ 300 BubbleJet $ 449 95 


Prices subject to change without notice. No surcharge on credit card. Credit cards not charged until we ship. 100% risk free return guarantee! If you are not 100% satisfied just return insured within 15 days complete with 
all materials in new resaleable corxMon with original Invoice. ACP will immedateiy exchange product or issue ACP credt less shipping for future purchase No Returns on software Special Purchase 


IBM OS/2 

Special Purchase 


04G1049 OS/2 Extended, 
w/server. List 1995 ACP 1159 


04G1061 OS/2 LanServer 
List 795 .ACP 429 


10G 5999 OS/2 2.0 Upgrade 
List 149.ACP 79 


Advanced Computer Produces, Inc. 

1310 E. Edinger, Santa Ana, CA 92705 • FAX 714-558-8849 • Toll-Free 1-800-FONE ACP • Sales 714-558-8813 MMC 


Circle 238 on Inquiry Cord. 
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^ J-i'R ' 

zenith 


ps/1 m, mis* 

zmi sapgm^.,... tw 

PS/2 59/281. iinamim bnnl 1197253 

2NH (Ul S0F5H0 _sa? 

PS/2 S5H; LS, flffSK. ME. SB* IS, 655* LS. 70 A XStation 

IMS 645DB03_$49 2MB 6450604 _. $71 

PS/2 70-421 Ml; 121; 661 

2 KB 645 06 Cl I--- (79 

PS/2 5SSJ1, LS, 40S. 5551 LS, B55X; LS, HFHXX £ JBbtlfll 

mi $412953 er B7FH77 _____ (w 

PS/2 3SH; LS. lOSX 

mi H(91»_ (219 

PS/2 W. 95. and P75 MnUl n mini 

Ml 6150129._$135 8M1 G45013O_$219 

EipansHn Hoard; tor H) r 5DZ, 55 DC. «, ESSK 

2-8RB mtfi 2M& 1497259 ._(119 

2-16KB- Him Ilia 6410609 _ , . $399 

Eapansbdn tnirdi (or all mortals 79 IM10 
2-14RB Him MS 3433077 —. (129 


Compaq 


fttUMl 3/2S; S/2521 

2NI 111731 MH .... S90 MB W 111742 001 „ S2« 
OesNPra 596-20,201 MO IS 


4MB Module 

Usui «n 

.(151 

IMS HnJriS 
DcilPra JKS/tB 

HM45-M1. 

.szn 

4MB MMuIf 

112534-091 

. _ (i(6 

4MI flaaid 

115654-001 ™ 

....™(2b 


GttlfrO 296(1, S16N; I Strife; 5B6SK/29,20H; Portlblt 
iwt, ■ series iifuisiwi koMr stftwnPre u series 
1MI 116699-001.... (40 ZMB 119619 091 (79 

MB 1H199-001... (135 BMB 112877-001... (239 
PfeWn 386-55. 496-33. aid (fttHfifti 
2MB 115144-9LH .... $99 Ml 1HSW 001 „ (219 
tJHkPfl) 5l6M r 186M. S|5tlllPn> IT 132'Bit Sip. twardJ 
2-64MBW/2M 129119 001.-„,„|339 


zenith l- 596/20; 26; 35 end (51 
1MB ZK3BMME ..... (49 Ml ZA5000MI.... (149 
Iinlth I-3B6SH, 2B6PI+, 2-U 

2MB (Ul 2-603-1_ (99 

Zlllth 416/33ET; ZSE 

4MB 2U200M2 $189 16MB U4IOOIM .... (599 

Hewlett-Packard 

lfectn 05/165; 20W. BV3DPC, IS PC. 2 DC 
mi 101 0K42A V D1642A 

VKta 5B6/16N, H0/29N 

2MB 0240SB—.._(99 MB 024044 .._. (319 
Vertri 496 PC ibistsH la pain I 
4MB 021314 „ SUB MB BH5ZR ... (340 
VKtra m/25, 436/251. 33T Hnttaii In 
2MB B23114,^__ 


Powerniam 2BI/12; sxifi and 51/20 
ZMB Hit OP-410 B193 

pawemate SBS/70; 25 
ZMB KK-H655 $329 BMB 

ppnernate 516/351 art 481/251 


imo m -511 HS/296. JW 

2M3 500510-002 ... $49 4MB 500SHMMU _ (179 
PftffldM $86/25; 55; $51. PranlUm It 361(3/16; 29 

1MB m/wn 5M7M WH; ml . (Si 

BraW 4/53; 411/S; Pnmlpn II; TF; Stmr (E 4/35 

2Ml H/MP1 509711-004; 7KHWS . (119 

Pnmun IIIJUIJ , Tnnlum 361/331 aid 39654/16 

4MB H/WPB 500740-004 . . „„ „ „„ , (145 

Ml Premium S96/31T. 4I6/5ST, Skntf SI 4/35. frill196 
BMB H/MPI 500780 991 - - (IB 

Please call far any upgrade not listed. 


with the SX/Slowf 

background operation for iflndDiK 11, OS/2, and 
SSfi software Sk/homl i utilities a Math coprocessor 
socket, 8Kb cache aid improves system performance 

irttfam 

/Nowl is now 
available for; 

✓ HP £5286/12 & ES/8 
v Epson Equity lie aid 
Ipsoe Equity IIPlus 
IBM Original AT 
and KT/286 
f JUSI IftOM, B, C 
^ AST Premium m 
and Brew m 
*/ Compaq Portable 
II! and DeskPro m 
✓ NIC tomumu m+, wrtablB+ 
✓ IBM PS/2 25/23$, 3W SO. m 1 60 
✓ zenith z 248 

"Kingston Technology Corp.'s SX-Mm! Is 
the umUsputed perfnnnince diamp,' 

PC Magazine, Oct 23,1891 



Z5MHI 5X/ffOV! 
33MHZ SJC/Noh! 

Add a matti-co far . 


SZ99 

$329 


Laptop & Notebook Memory 



Mfe Megahertz 

^corporation 

iB iternol Pax/Modems for 
AST, Compaq, IBM, Sharp, Ti, 


$569 


14.4 FAX/14.4 Modem 

v 32 Rodim with MZ/v.azUs send/sec Fax 
as low as ____ 

Megahertz 


- Fro tfdialcal support 


2400bps w/Y £2111 MNP-5 i% IdM » __ (169 

internal FAX/Modems with send & Receive 

24/960oops w/u.42bfe MHP-5 3510* H (211 

96/96001)01 w/v.42bls MNF-5 as lew as ....... (US 

For all Lapftnp and Notebnoh computers 
pocket FAX/inodem vftii send & Receive 

24/160ODpi W/V.42MS S/1 F» 35 lOW It _, (241 
06/9600905 W/V.42blS S/I FU IS lOW 45 . SU9 


Loser Printer Memory 


Nnktt Pickard uimit HP, in, me. tm 

2MB IS4751 ..(» 4MB S14778..('El 

Hiwlrtt- Packard Ustrlat II and 110 

2MB 35444B_$193 4MB 55445*_(119 

Hewlftt Pickard uitrJit nut, m. ml iejdd 

1*1 OTW . (49 4MI C206U (549 

Hmlftt Packard Deriiiit sw. soac 

2561 227971 __-_(S9 

mi Laser 4029 All MmkLs 

2MB 1115534 ™ (W9 4MB 11S5335 (129 

canai UP-4 

1M| (65-2259.(t» 2MB PN H/B_(169 

canai up-ill aid sill nil 

IMS (63-23(9.(249 MB S1S-23SOS2S9 


■h (169 


irariiw HL-B, BE, B0 r Btf 

1MB MI-BIO (129 

PIH»0M|{ 4410 m 4450 

2MB U-rU1 w $(fl 4MB PI ■/* (1B9 

PllfeMlC 44501 kid 4420 

ZMB HX-F441 (119 4MI PI N/l __ (1B9 

DilUser 400 

1« 7D0W01_(79 ZMB OH PH »/£(99 

Tfefe laStnmwnrts NltfOLiStr and Hi 

1MI 1555739 0001.(49 

ttnon EPl 6000 

2MB IBSI(1 1 _|» 4MB FHR/1_$119 

£0011 ActKfilaser II, EPL-B099 

OR PBi/I-(259 


Expansion Boards 


Bncn i 


Ik akin IT St2H ZMB For IT and PS/2 Z5/2B6 and 50/2E6 
■ amines. ProWdes UR d.o ekiamled nteorr anh- 

w/ijm . (m 

..(Ul H/2IW —...$199 

IBM ctmoauhip ramines rumdav np to 35MH7. Cel cmhh- 
rioiial. CHpardfO cum EMS 4.DI Jid/or etended nernorr. 

illppdrlj OS/2. 

H/2NB . . . $169 H/ERI (239 

W/IRB.... (221 H/1MB...(561 

h as AT Pin 
M ihlp-s. 
— 8CT 


B Ha tun JIT I/O Pill l-i 

■HA 1 anilarri 1 panlttlm lh»lMi!l 


video Cords 


Boca Research 

Baric VCn E256IJ 640 I 480 16 COiir . . . $05 

SBWf i U (51U1 1024 H 76811 tMOf .. (H9 

5umr I VGA 1MB 1024 E 768 156 CDlDT . ... (159 

Diamond computer 

stsaltt U 24 m. H,7 mam aiors __ (209 

SWtdSTW 24H r™ Color Card ... (111 


adt Guarantee 

Buy with confidence! 

First source Internationa! 

a ltie 0nty Source for Computer Upgrades” 

• 30 Day Money Bach Guarantee 

- compatible In form, fit, amt function 
■ User installable products 
* Installation Instructions included 

• Toll-free technical support 
- Thousands of Items In stock 

• Manufacturer's warranties 

• Corporate POX APO/FPO's 

• Government & Educational pricing 

• International orders welcome 

• special volume pricing 
* 2ft-hour fax line 


E3S=1 


• Same day shipping 
> overnight delivery available 


• Visa, mc, AMEX, and Discover accepted 

* No surcharge on credit cards 
■ Call for any Items not listed 

• Weil meet or beat any advertised price 

Toll free from ativwhere 
in the united states or Canada 

800/535-5892 

international 

714/588-9866 

Facsimile 

714/588-9872 

Business Hours 
Nlondav-Fridav, 8AM-5PNI 
Saturday, 10AM-5PM, P.S.T 

it' 




‘*r* 


Mall orders to; First Source intcnutlonal. I 
56 arson,tut. suits mo 
tins visit. California 92555 USA 

Terms and Conditions 



CALL THE UPGRADE EXPERTS TOLL FREE 800/535-5892 

Circle 248 on inquiry Card (RESELLERS: 249). 


AQ19I 
























































































ORDER DOC ■4 


Network 


After 9 Years, We're Still Doggedly 
Determined to Give the Best Doggone 
Service and Prices to PC Users! 

1 - 800 - 438-6039 


Notebooks 


3COM 

3C 503 E Efl &r!in k 11/ 5-pa ck.169/799 

3C503TP 10 Basel . 220 

3C505B Elhernel Plus 579 

3C507 El he rl Ink 16.„...... 279 

3CS23 MCA El hemal . 299 

ARTISOFT 

Starter Kil 2mbp3/AE2 .....325/459 

Siarier KUAE3... 539 

Lan Cards 2mbps/AE£ .. 129/199 

Lem Card AE3 ..229 

Centrat Slalion . 419 

INTEL 

Elher Express 16TP/EESA.125/539 

Token Express 16/4 isa/m c a. 499 

Token Express 1674 EISA.649 

NOVELL 

Novell Lite 1.0/sTartar kit ..^..69/409 

Netware 2.2 5/10 User..519/1099 

Netware V.2.2-50 user.. 1969 

Netware 3 11 20/100 User 1699/3646 

Nolwaro 3 11-10 User , ..1375 

NEl Q0O/NE2Q0O.. 129/155 

NE 3200 . . .. 669 

Access Server __1595 

SMC 

PCI30/PC130E ...75 m 

PC8O0WS/PC8O0FS 129/209 

Ethereard a bii/16 on. 129/149 

Token Card a hii/ifi pm.. 349/399 

10 Base-T Card 6 bit/16 bit. .. 165/205 

360 9TP tOBT concern ralor . 409 

3512TP E the r. 10BT cone, 12 pod 709 
THOMAS CONRAD 


Network Software 


Borland D Base IV LAN-1 user.24S 

Borland Qualm Pro V.4.Q nlwkable.. 31S 

Ciose-Up Lan 2user/a user .,249/479 

Foxpro Lao 6 user ... 559 

Lotus 2.4 server,''node £59/339 

Lotus 3 1 server/node.625/409 

Norton PC Anywhere V. 4.5 Lan . 325 

Peachtree Network Accounting,........ 459 

Procomm Plus Network 5 pack.325 

Untouchable Network 429 

Word Perfacl Olllce- £ user.339 

Wordstar 2000 lan- 3 peck .259 

X Tree Virus Sale Lan.379 

X Tree Net/ for Untx^._319/180 


Software 


Aldus Pagemakef.....499 

Carbon Copy/Close Up. t £9/1 09 

Clarion pro Developer ....,,,, 449 

COppor 5.0 .. 459 

Corel Draw .. ....365 

Dbase IV 1 5. 419 

Foxbase/FoxPro . ££9/496 

Framemakor 549 

Freelance Plus... 309 

Harvard Graphics.. 369 

Lolus 2 4/3.1 Plus . 345 369 

Lotus Symphony . . .„.469 

Lotus tor Windows.„.,4t£ 

Smart Suite Bundle...,,,.449 

MicroeeM Windows 3 ..1 /Word...... 5072 19 

Mic/osoN Word tor Windows .299 

Mhcroaotl Excel lor Windows...319 

Norton Desktop Ter Windows. IIS 

Norton Utilities 6.0 il£ 

Norton AnllVIrus ..„_...85 

Peachtree inComptele DC- 189 

Paradox. call 

Q4A4 0 .. . ..._.219 

QuattroPro .299 

Venlura Desktop Publishing .479 

Word Ported 51 . 2£5 

Word PerTecI Tor Windows .259 

Wordstor 7.0/2000* .259^25 


TEXAS INSTRUMENTS 

3000-60/00/120.2025/2195/2509 

3000 Win SX-60/50. 1750/2339 

3000 Wirt SX/120.2699 

TM4000 Win - 4 MB 

SX/16 W/ BOMB HD. ...2179 

SX/25 w/ 120MB HD ..2399 

DX/25 w/ 120MS HD.2699 

AST 3S6&X ZC 

43V * w/ 40MB *2MB .. 1995 

63V -W/ 60MB ■ 2 MB . 2299 

UIIrente SX 20 w/60....2539 

Ullratlte SX20 w/ BO „. 2599 

UII rain e SX25 color w/ 60. 4999 

EPSON 

NBSL-20/25 .. 1525/1775 

w/60/60/120 MB HD .309/642/756 


Monitors 


NEC MULTISYNC 

3FGX/4FG .. 669/769 

PAN A some 

1361/1396 . 329/439 

1991-2tT 1280X1024. 1559 

SAMSUNG 

Flal While ML4571 . 119 

CVB 4995 Syncmaeler 2E .269 

CVM 4967 Syncmastor 3E .£99 

CTX 

5466/5460N1.269/329 

3436 Mu III scan .28 ... ww , wm+ 399 

1760 17' VGA.26 . 815 

5439/5432 220/27S 

NANAO 

907OU/9OS0I 6$0/1O25 

550I/56OI . 114B/1B9S 

VIEW SONIC 

7/6/6FS ..1069/369/629 


Video Cards 


ATI 

VGA Integra 512K . 89 

Graphics vantage imb......229 

Graphics Ultra w/ 1MB ....459 

8514 Ultra PIUS W/ 1 MB ... 359 

VGA Wonder XL24 w/1 mb.Hi 

BOCA 

Basic VGA/Super VGA 83/129 

CARDINAL 

VGA 700/732 W/1 MB „.119/139 

900 W/ 1 mb/766 . 225/169 

ORCHID 

Prodesigner II w/ 1 mb ... 165 

Fahrenheit 12 B 0 degree with 1 MB...289 
VIDEO SEVEN 

10241 Pius w/512. 79 

VRAM II 1 mb.269 

Win. VGA w/1 mb....139 

1222 

CARDINAL 

2400 INT/EXT..... .62/64 

2400 INT/EXT W/MNP .59,-99 

9000 INT/EXT.249/279 

96/24 Fax modem INI ..69 

HAYES 

Ultra 1.44 v.32....„ 679 

Ultra 9600 ext. 599 

Optima 9600 V.32. 339 

HEWLET-PACKARD 

Plain Paper Fax 2O0/31O ....999/1339 
INTEL 

Satisfaction Modem 200/400.309/409 
PRACTICAL PERIPHERALS 

9600 V.42 Int/Exl. 269/279 

1.44FX Tax/modem inl/Ext ...,350/389 
US ROBOTICS 

Dual 16 8 HST exl w/ lax.799 


Modems & Fax 


^ Printers 

CANON 


LPB4+/LBP8* . 

....S19/1499 

BJ20/2OQ 

399/380 

BJ 300/330. 

,.,.,.469/599 

DICONIX 


16031/701 .... 

299/4 39 

EPSON 


FX07Q/FX1170 .. 

...,,,289/379 

LO570/LQ870 . 

... .269/435 

LO1O7O/LG1170. 

..375/679 

LO2550 . 

.849 

EPL0OO0 ... 

..1295 

DFX5OO0/80OO. 

...1269/2139 

HE WLETT-PACKARD 


Lasar Series IV/1IID.. 

,1479/2599 

La^er II P/I HP__ 

.... 069/1069 

Desk Jat 5O0/50Oc ....... 

.399/689 

Desk Jet £50c„... 

.. 7£9 

ISM Laser 


6/6P ... 

„ 1479/1825 

10/1 OP... 

,.1749/2899 

NEC 


Sllenlwriter 9S __... 

__1400 

OX ID A TA 


184/360 

,** w . 220/219 

320+/321+.. 

.314/435 

590/591 ... 

439/59 5 

393+/393C+.. 

.019/999 

400/810 LASER. 

.599/1064 

830/840 LASER.. 

.,.1289/1569 

3410.. 

. 1299 

PANASONIC 


1123/11241... 

.199/275 

1874/1844 

339/539 

2180/2123 . . 

175/2SS 

1695/2624 . 

.380/379 

441O/4450I . 

..... 649/1079 

4430/4455 

.....909/1719 

OtfS 


PS 410/015. 

., 1529/2949 

Color Scrlpl 100 model I0p.4990 

LASER ACCESSORIES 


Upgrade for HR III 1 mb 

..79 

Upgrade- HP IN 2mb/4mb T09/179 

Pacific Data 25-N-1. 

..249 

Pacific Page PE/PEXL . 

269/64 9 

Pacific Conned XI. 

...call 

Complete Font Library . 

. 249 

Font Bank Cartridge I S Mb .... 269 

f Mice & Misc. | 

MicrosoM Mdusd w/Windows 3.1 ... 149 

Microscfl Ball Point Mouse 

1 16 

Logllech Fotoman. 

.£25 

Logliech Scan Men 256. 

... 269 

TRIPPLITE 


BC £50/400 .. 

119/169 

SC 600 Lan/900 Lan. 

.289/389 

BC 1250 Len . 

. 499 


Bulldog Systems 


Bulldog's Standard Contlgurotlon 

Dual Floppy Drives • Super VGA Card 
with 1 Mb RAM * 14" Color VGA 
Monitor (1024 x 758) - DOS £.0 * 
Windows 3,1 * Mouse * 1 year 
warranty f 

386-SX/25 w/ 2 MB w/80 MB HD .. 1199 
366-40 (64K CACHE) 4MB . 120HD 
81369 

466-33 (256K CACHE)4MB, 210MB HD 
82089 

486-50 (256K CACHE )4MB. 210MB HD 
12260 

caif For contlguHtion* 


Drives 


Tape Drives 


V 


CONNER 

120 IDE 3.5/200IDE 3.8.329/499 

/OMEGA 

90 MB Insider/Transporlable 579/609 

Dual 90 ext...1495 

MAGNA VOX 

461HS EXTCDw/ SoltWare....369 
MAXTOR 

7120 A 130 mg 

7213 A210 meg.569 

MICRO SOLUTIONS 

Backpack Ext Floppy 1 2/1.44 ... 169 
QUANTUM PASSPORT XL removable 

T2OM0, ( £4OM6.699/669 

SEAGA TE 

ST3096A /3144A . 249/329 

SYSGEN-Motrll* Dlmk 

40/00/120.,.390/569/649 

FLOPPY DRIVES 

360K/1.2MB/1 44MB.. 59/59/59 

■ 

IRWIN 

Accutrak 120/250 .....189/239 

COLORADO MEMOftV SYSTEMS 

□Jl 0i 20 VI eg Inf Jumbo.199 

DJ2O 250Megint Jumbo..... .259 

Trakker 120/250..0 19/439 

QFA 700 Meg Int.719 

MICRO SOLUTIONS 
80/250 Backpack.....429 

AST 

Six pack * W/364K XT...... 1 29 

Six Pack 266 w/OK AT..__95 

Rampage PC W/ 1 mb..265 

ORCHID 

R a mque si 1 6/32 WOK PS/2.199 

Paroquesl 8/16 w/0K XT/AT.129 

ACCELERATOR BOARDS 
Orcbld Tiny TUitoo Xlra .,179 

■ 

INTEL 

SX or DX.... 89 

cyp/XSXlfi/20^5.77 

DX33/40 .... .. 95/125 


610 Industrial Park Drive 
Evans. Georgia 30309 
PO Box 211043. Martinez, GA 3W07 
OPEN weekdays: 6:30 a.m, to 6:00 p.m. 
(70S} 86<H7364 * FAX (706) 660-7356 


Memory Boards 


Chips 


BULLDOG 

COMPUTER PRODUCTS 


merty l>l (r.M M, * fit, ,r 


toj «FMrr«r»in he: *PO k Util 

lycLjqr l nU *r ( i ,. v 

n «i liS 'tfkMlMii I* 


















































































































































































WOW It MEMORY!! MEMORY!! 


ACER 486SX - 16MB SIMM &m x 36) 

$ 529.00 

32MB SIMM (8M x 36) 

$ 1,599.00 

AMI EZ-FLEX - 64MB KIT <4 simms) 

$ 2,799.00 

AMIGA 2000 - 16MB SIMM 

$ 469.00 

AST BRAVO 486LC - 16MB SIMM 

$ 469.00 

COMPAQ SystemPro - 32MB MODULE 

$ 1,199.00 

DELL 486’$ - 16MB KIT (2 simms) 

$ 538.00 

32MB KIT (2 simms) 

$ 1,088.00 

MAC llfx ~ 16MB SIMM 

$ 479.00 

MAC QUADRA 950 - 16MB SIMM 

$ 469.00 

MAC llci,llcx t ll$i,QUADRA 900 - 16MB SIMM 

$ 469.00 

MAC QUADRA 700 & SE/30 - 16MB SIMM 

$ 529.00 

NeXT TURBO - 16MB SIMM 

$ 469.00 

SUN IPX,ELC - 16MB SIMM 

$ 499.00 

SUN SPARC SERVER ** 2SSMIB SOT 

CALL 


OTHER MEMORIES AVAILABLE... 


IBM 


COMPAQ 



HP 


LAPTOPS 


PS/1 - 2MB 

3 66 

DP 386/20,20E J 25 - 1MB 

s 

66 

V&ctra QS-16 - 2MB KIT 

$ 129 

AST EXEC. NB - 4MB 

3 119 

4MB 

S 149 

4MB 

S 

159 

4MB KIT 

$ 22 9 

COMPAQ LIE386 - 4MB 

3 209 

M3G - 2MB 

$ 79 

DP 3B6S/16 - 1MB 

$ 

66 

Vtectra 486 - 2MB 

$ 79 

SLT3B6 ■ 4MB 

$ 16S 

M5QZs55sx,65sx, 70 - 1MB 

$ 45 

4MB 

$ 

159 

4MB 

S 135 

DELL 316,320 LT - 2MB 

l 99 

2MB 

$ 79 

DP 286N ,386N 4/20 - 4MB 

$ 

135 

BMB 

$ 269 

EVEREX TEMPO - 2MB 

3 78 

MBSsxMsxJQ - 4MB 

$ 135 

M-SYSTEMS - 2MB 

$ 

79 

X-Statlon 700 Ser. - 2MB 

$ 69 

IBM L40sx - 4MB 

$ 135 

M70-A21A61J21 ■ 2MB 

$ 79 

4MB 

$ 

135 

4MB 

$ 149 

MAC POWERBOOK - 2MB 

$ 104 

M40sx,35sx - 6MB 

S 269 

SMB 

$ 

299 

SMB 

$ 299 

NEC P.S. 286386SX - 4MB 

S 200 

M57sx,90,95 - 4MB 

$ 135 

DP 386/33486/25 - 2MB 

$ 

96 

9000/4001425t - 8MB KIT 

$ 495 

RS. 386 - 8MB 

$ 429 

8MB 

$ 269 

SystemPro - SMB 

3 

269 

16M B KIF 

S 999 

P.S. SX/20 - 4MB 

S 200 

M80-041 - 1MB 

S 65 

OK Exp Brd 

3 

335 

32MB KIT 

$1869 

PANASONIC CF170 - 1MB 

$ 55 

M8CH 11,121411 - 2MB 

$ 99 

DP 3865/16 1MB Exp Brd 

| 

105 

9000/425® - 8MB KIT 

S 420 

T.l. TWL-MT 3000 - 2MB 

l 80 

MSOA21A31 - 4MB 

$ 180 

DP 386/20 20E r 25,25E 



16MB KIT 

$ 828 

TOSHIBA 10QG - 2MB 

$ 108 

16-BIT OK Exp Board 

$ 120 

1MB Exp. Board 

3 

105 



2Q0GSXE - BMB 

$ 308 

32-BIT OK Exp Board 

$ 128 




APPLE 


3200SXC - 4MB 

$ 160 

ACT 


DELL 



IISE,SE/30 - 1M8 

S 32 

5200 - QMB 

$ 315 

Awl 


325D,P;333DP - 1MB 

3 

41 

Classic - 1MB Exp. Board 

3 54 

ddimtedc 


PREM, 386/20C - 1MB KIT 

$ 65 

4MB 

$ 

135 

SE/30 JtcUloUIsLLC & 


rKIIM lend 


PREM, 306/25 - 1MB 

$ 45 

420425433 - 2MB KIT 

$ 

82 

Quad. 700,900 - 4MB 

$ 115 

EPSON 6000 - 4MB 

$ 229 

PREM, 486/25 - 1MB 

S 45 

4MB KTT 

$ 

158 

Quad. 700,900 - 32MB KIT 

31120 

HP IPMm.P - 2MB 

$ 108 

PREM. 11 486 • 1MB 

$ 41 

SMB KIT 

& 

270 

llfx 16MB KTT 

$ 499 

m - 4MB 

$ 135 

4MB 

$ 139 

450DE45GSE - 2MB KIT 

$ 

82 

llfx - 32MB KFT 

31156 

IBM 40194029© - 3.5MB 

$ 129 

SMB KIT 

$ 278 

4MB KIT 

& 

158 

Quadra 256K V-RAM 

3 27 

4029 - 4MB 

$ 135 

PREM. It 1MB Exp Board 

$ 469 

SMB KIT 

3 

270 

LC 512K V-RAM 

3 44 

OKIDATA 400 - 2MB 

$ 129 



Circle 259 on Inquiry Card. 


PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

OTHER MEMORIES FOR: 

ACER, ALUM A, APPLE, AST, CHAPLET, COMPAQ, DELL, EPSON, EVEREX. HP, 

LEADING EDGE, IBM, NEC, NCR, OKIDATA, PACKARD-BELL, PANASONIC, PHILIP, 
SAMPQ, SHARP, SILICON GRAPHICS, SUN MICROSYSTEMS, TANDON, TL TOSHIBA, 

TULIP AND ZENITH. 

caul mu cm commm i catalcc 

TERMS: C.O.D. CASH, VISA OR MASTERCARD. 

COMPANY AND UNIVERSITY P.O.'S ACCEPTED UPON CREDIT APPROVAL. 

414 CLOVERLEAF DR., UNIT B, BALDWIN PARK, CA 91706 

TEL (818)855-5688 FAX (816)855-5687 

AH PRODUCT NAMES. TRADEMARKS AND REGISTERED TRADEMARKS ARE THE PROPERTY OF THEIR REPSECWE COMPANIES, 


























Most Bang For The Buck 


PC Magazine Rates Comtrade 2nd out of 63 Systems Reviewed. 


4ltli EISA HillSlillillll 


■ 64K Fast Cache SRAM & Expandable to 256K 
■4 MB RAM 4 Expandable to 128MB 
* 1.2 MS 5.25" 4 1.44 MB 35" Floppy Drives 

■ 130 MB 15ms IDE 64K Cache Drive 

■ 32-Bit EISA Hard Disk Controller (4X Easier DTR) 
• Orchid/Diamond VIPER S3 Graphics Accelerator 
■ 14" Non-Interlaced .28mm Super VGA Monitor 
(EEgger edge no edge 72Hz flicker-free display) 

■ 2 Serial, I Parallel & I Game Pom 
■ Enhanced 101-key Keyboard 

* Hi-Resolutfon -400DPI Serial Mouse 
■ Free Microsoft DOS 5.0 & Windows 3,1 


486/33 BX $1975 
486/508X2 $2125 
486/50 OX $2225 
486/660X2 $2325 


■ 0MB RAM & 210MB 12ms Drive Add $280 
1 32-Bit VL-Bus VIPER 53-805 Accelerator Add $50 


■ 


VESA lonil Hus Wlnsuitiiin 


486/33 OX $1795 


486/660X2 $2145 


- 0MB RAM 4 210MB 12ms Drive Add $280 


486/33 OX $2595 
486/660X2 $2945 


■ 32-Bit VL-Bus iDE Controller (2X faster) $50 


"The Intel Inside Logo is a trademark of Intel Corporation" 



■ 64K Fast Cache SRAM 4 Expandable to 256K 

■ 4 ME RAM 4 Built-In 487 Math Coprocessor 
* 1.2 MB 5.25" 4 1.44 MB 35 ,r Floppy Drives 

- 130 MB 15ms IDE 64K Cadre Drive 
« 32-Blt VL-Bus VIPER SJ-B05 Graphics Accelerator 
w. I MB RAM (Up to 1280x 1024 & I6.7M Colors) 
(Up to SOX faster than standard SVGA) 

■ 14" Non-interlaced ,28mm Super VGA Monitor 
(VESA Standard for 72Ha Flicker-Free) 

■ 2 Serial, I Parallel 4 I Game Pom 
■ Enhanced 101 -key Keyboard 
* Hi-Resoludon 400DPI Serial Mouse 
* Free Microsoft DOS 5,0 4 Windows 3,1 


VESALnrnl llns IIAI) Slalinn 


■ 64K Fast Cache SRAM 4 Expandable to 256K 

■ 8 MB RAM 4 Built-in 487 Math Coprocessor 
• 1.2 MB 5.25" 4 1.44 MB 3.5" Floppy Drives 

- 210 MB Ultra Fast 12ms IDE 64K Cache Drive 
* 32-Bit VL-Bus VIPER S3-BO5 Graphics Accelerator 
(2.5 times faster than ATI Ultra Pro in CAD test) 

■ 17" Flat Screen Non-interlaced Color Monitor 

(Up to 1200x1024 with Digital Control) 

■ AutoCAD Display List Driver 
■ 2 Serial, 1 Parallel 4 I Game Ports 
-Enhanced I Ql-key Keyboard 
- Hi-Resolution 4O0DP1 Serial Mouse 
■ Free Microsoft DOS 5.0 4 Windows 3.1 


f— 



1 


486 EISA Dream Machj 


VESA Slandard Local Bus Now. 


II. 


I nee again ,l THE COMTRADE PC 1 

has the competition running for cover. In review after review, critic's applaud 
Comtrade shocking speed and extraordinary value. According to the latest PC 
Magazine, Comtrade 1 s 486 "Has The Performance Issue Licked. 11 So much so 
that PC Magazine ranked Comtrade 1 * 486 EISA WinStation number 2 out of 63 
systems in their 486 review “Most Bang For The Buck' 1 analysis 
(September 1992). n Ii'$ A Very Swift Graphics Machine/ says Computer 
Shopper (May 1992), "That Deserves Serious Consideration from Anyone 
Who Wants to Juice up Windows.* And now faster than ever, Comtrade's 
latest VESA standard Local Bus VIPER S3-8Q5 is even 3 to 5 times faster than 
any of our previous reviewed systems. 


In Comparison With Gateway 2000 1 s VESA Local Bus ATI Ultra Pro. 


52m 


#1 


R. 


F 


nW 


28m 



VESA LB VESA LB 

Viper ATI 

S3-8GS Ultra Pro 


I ead the benchmarks and 
weep. Comtrade 1 * latest VESA 
Standard Local Bus passes the 
others like their standing still 
Not only does our VL-Bus VIPER 
S3 005 beat ATI VL-Bus Ultra Pro 
hands down In overall Windows 
performance test, it is also up to 
2.5 Times faster in the Land Mark 
DOS text mode and CAD/CAM 
WinTaeh test Combine this 
unprecedented performance with 
a solid reputation for quality and 
service, and a very competitive 
price - and it's no wonder 
Computer Shopper (November 
1992) called the Comtrade 486 
*A Splendid System Backed by 
First Rate Support *" 


Based art WinMorkJ 2,5 at of NOV 1992 

* Wion Pfxefc Per Second (486/66 DX2) 
Standard SVGA fid* only i,4N\ WinMorte 
VL-Bus TSENG ET-4000 has only S.3M WmMarks 


- Wi b Slmid llcliind llur I’ruiiJiH!; - 

Two Year Parts 4 Labor Warranty 
One Year On-Site Service 
30-Day Money Back Guarantee 


• 4 MB RAM 4 Expandable to 128 MB 

■ 1,2MB 5.25" 4 1.44 MB 15" Floppy Dn 
■ 210 MB Ultra Fast 12ms IDE 64K Cache C 

* 32-Bit EISA Hard Disk Controller (4X faster 
■ Orchid/Diamond VIPER S3 Graphics Accel 
' IS" FlatScreen Non-interlaced .28mm SVGA' 
(Up to 12@0x 1024 with Processor Comrc 

■ 2 Serial, 1 Parallel & I Game Ports 

■ Enhanced 101-key Keyboard 

■ Hr-Resolution 400DPI Serial Mouse 

■ Free Microsoft DOS 5,0 4 Windows 3, 


486/33IIX $ 
486/5011X2 $ 
486/50 IIX $ 
48li/6lillX2 $ 


i 17" Flat Screen Non-interlaced Monitor Adc 
■ 32-Bit VL-Bus VIPER S3-805 Accelerator Ad 


VEKA LocaTlIllsSVi;| 


■ 64K Fast Cache SRAM 4 Expandable to 21 
• 4 MB RAM 4 Built-in 487 Math Coproces 

* 1.2 MB 5.25" 4 1.44 MB 3.5" Floppy Driv 

■ 130 MB I Sms IDE 6-4K Cache Drive 

■ 32-flit VL-Bus Accelerated Super VGA v 
IMS RAM (Up to 1200x1024 4 ISJM Cok 

(Up 10 7X faster chan standard SVGA) 

■ !4" Non-interlaced ,28mm Super VGA Mo. 
(Bigger edge to edge 72Hz flicker-free displ 

■ 2 Serial, I Parallel & I Game Ports 
■ Enhanced 101 -key Keyboard 

* Hi-ResoJution 4O0DPI Seoal Mouse 
■ Free Microsoft DOS 5,0 4 Windows 3, 


486/33 IIX $1695 
486/50 OX $1945 



COMTRADE 


"Where Performance is Everything 


International 818,961,6668 
Fax 818.369.1479 
Tech Support 800.899.4508 
24-Hour BBS Service 818.961.6t 
Hours: 7:00-7:00 Pacific Mon-S 
15314 East Valley Boulevard 
City of Industry s California 917- 


Circle 260 on Inquiry Card (RESELLERS: 281). 















• Mounts 3 floppy and 4 hard drives 

• Accommodates std. Sc mini motherboards 

• 2 digit LED display 

CASE-100A. $99.95 

CASE-200A Soper Deluxe Upright $349.95 

PS-250TW 250W p. supply. $129.95 

PS-300TW 300W p. supply ...... $149.95 

CASE* 130 Mid-upright cose. $99.95 


25MHZ 

386SX 

$ 199 9 


CP-30084 84Mb, 19ms IDE 
hard drive, 16-bit floppy/ 
hard disk controller, cables 
and instructions 

JKIT80 .$259.00 


$199.95 

Mini-upright case w/200W power supply 


POWER SUPPLIES ^ 

• U/L approved jjyj 

• 110/220VAC, 50/60Hz V 

PS-150 8088 150 watt. 

PS-200X 8088 200 watt. 

PS-200 286/386/486 200 watt 

PS-300 286/386/486 300 watt 


• 25MHz Intel 80386SX CPU • Expandable to 16Mb 
on-board • Uses 256K, 1M or 4M x 9 80ns SIMMs 
(0K installed) • Six 16-bit and two 8-bit slots 

MCT-M386SX-25.$199.95 

MCT-M486-50E 50MHz EISA w/cache.$ 1395.00 

MCT-M486-50 50MHz cache 486 .$ 1195.00 

MCT-M486-33 33MHz cache 486 .$895.00 

MCT-M486SX-25 25MHz cache 486SX.$399.95 

MCT-C386-40 40MHz cache 386 . $379.95 

MCT-C386-33 33MHz coche 386.$349.95 

MCT-M286-16 16MHz286.$149.95 

MCT-M286-12 12MHz 286.$ 129.95 

MCT-TURBO-10 10/4.77MHz 8088.$99.95 


FLOPPY DRIVES 1 

FDD-1.44A 1,44Mb, 3.5", Beige $79.95 
FDD-1.44X 1,44Mb, 3.5", Black . $79.95 

FDD-1.2 1.2Mb, 5.25", Beige. 

FDD-360 360Kb, 5.25", Black. 

FDD-2.88A 2.88Mb 3.5" drive. Beige. 

FD-505 5.25* & 3.5" combo drive. Beige 


MULTI 1/0 CARD WITH IDE 5 60” 
FLOPPY/HARD CONTROL 

• 16-hit 286.M86/486 < ompanblr 

• Supports 2 IDF. hard drives Sc 

2 floppy drives (360Kb-1 44Mbi 

• 2 serial, 1 parallel Sc 1 game porr 

MCT-IDEI0.$69.95 

MCT-IDEI0+ As above w/16550 compatability... $99.95 

MCT-IDEFH 16-bit IDE hard/floppy controller.$29.95 

MCT-CIDEFH 16-bit IDE CACHE controller .$ 169.95 

MCT-IDE-8 8-bit IDE controller.$79.95 

MCT-FDC-HD 1,44Mb floppy controller.$49.95 

MCT-FDC-HD4 1,44Mb floppy controller (4 drives) $59.95 
MCT-FDC-ED 2.88Mb intelligent floppy controller $79.95 

MCT-AIO Serial/parallel/game port cord .$49.95 

MCT-AI0+ Two NS16550 serial/par/gome port. $89.95 

GATEKEEPER PC security cord. $49.95 

RAMPAT+ 8/16-bit 16Mb RAM card (w/OKb) $ 139.95 
S0UND8LASTPR0 8 bit MIDI sound board $ 199.95 


BTC-5339 101/102-key enhanced layout 


16-BIT VGA CARD <£095 

• 8/16-bit 8088 and ▼ * " 

286/386/486 compatible 

• 640 x 480 in 16 colors 
320 x 2(H) in 256 colors 

• 256Kb video RAM 

MCT-VGA-1000 .... $49.95 

MCT-V6A-4000 1024x768, 1Mb DRAM. $129.95 

MCT-VGA-5000 Windows Accelerator. $149.95 

SPEEDSTAR-24X 24-bit color, 1280x1024. $199.95 

STEALTH-VRAM Windows occeler., 1280x1024 $249.95 


© NON-INTERLACED 

1024 x 768 MONITOR 

VGA-MOH-1024H 28 dot pitch ... $389.95 

VGA-MON-1024 1024x768 int. monitor, ,28mm $349.95 
VGA-PKG-1024N Non-interlaced Super VGA pkg $499.95 
VGA-PKG-1024+ 1024x768 inteHoced VGA pkg $469.95 
JFGA-PKG 640x480 .39mm dot pitch VGA pkg. $349.95^ 


2400 BAUD MODEM $49 95 

• Internal data modem - b0t t I 

• Hayes compatible i/ALU^J 

• Config. as COM 1-COM2 “ 

MCT-241.$49.95 

9600 BAUD EXTERNAL $ 299 9S 

• CCITT V.42bis/V.32/V.22bis/Bell 212A& ■■ 

Hayes AT command-set compatible 

• MNP5 error correction Sc data compression 

VIVA-96E ..$299.95 

VIVA-144IF 14.4K internal w/fax.$269.95 j 1 


3-BUTTON MOUSE 

• Accuracy 290 -1450 DPI j 

• Opto-mcchanical design 

• Windows 3.1 compatible 

JDR-M0USE-3 $14.95 

MOUSE-PAD . $4.95 


• 286/386/486 compatible 

• Displays power on self-test code 

• Works when software won't even boot 

PC0DE... 


Save phone line charges! 

Supports fax, modem, phone and 
answering machine from 1 phone line 


EPROM PROGRAMMER $19 

• Programs devices up to 512K bits, 

plus 2~C I 00, ’-(101. :’7C30I. ■ : - 

270 DOG. 2-0001,2 ‘C 2001, 

27C4001 and more 1 

• Includes '..It du.UL-cl 8 bit 8088 and 

286/386/486 PC compatible card 

• ZIF socket accepts 0.6"W DIP ICs to 32 pins 

M0D-MEP-1A . $1 

MOD-MEP-4A As above with 4 ZIF sockets. $3 

M0D-EMUP Universal programmer/tester. $( 


FAX-SWITCH Without modem connection 


MATH CO-PROCESSORS 


Tests the following 14 to 20-pin 
devices: 74 series TTL, 40 & 45 series 1 
CMOS & 41/44 series DRAM up to 1 Mb 
Identifies unknown part numbers 

0D-HIC .$149.95 


WIRE-WRAP PROTOTYPE CARDS 

JDR-PR2 8-bit with I/O decode layout. $29.95 

JDR-PR10 16-bit with I/O decode layout. $34.95 

SOLDERLESS PROTOTYPE CARDS 

PDS-601 8-bit breodboard-on-a-card w/IO decode $79.95 
PDS-611 16-bit version. $89.95 


Quickly and simultaneously erases 
up to 4 standard EPROMs 

ITARASE II.$39.95 


BUY WITH CONFIDENCE FROM JDR! 


Microdevices 


30-DAY MONEY BACK GUARANTEE 
1 YEAR WARRANTY 
TOLL-FREE TECH SUPPORT 


2233 Samaritan Drive, San Jose, CA 95124 


!"pHE3 800 - 538-5000 

TERM5: Fcx shipping & handling include S5.CC foe ground & $7.50 for air Order* over 1 lb. and fonwgn orders may require add/horc 
amount CA residenti must include applicable sales tax. Prices subject to change without notice. We are not responsible for typograpk 
and to substitute manufacturer All mercharvd.ie subject to pr ior *ate» A full copy of our term* is available upon request Items pictured 
JDR MicrodevKes, end the MCT logo ore registered trademarks of JDR Microdevices, tec Modular Circuit Technology is a trademark of 


TolMree: Fax Ordering ; 
800^538-5005 


total 408-559-1200 
BBS 408-559-0253 


1 PART # 

SPEED 

PRICE 

PART # 

SPEED 

PRICE 


8087-2 

8MHz 

129.95 

80387-SXP 

<2SMHz 

79.95 


8087 

5MHz 

89.95 

80387-DXP 

: 33MHz 

89.95 


, 80287-XL 

12MHz 

89.95 

80487-SX 

<2 5MHz 

389.95 









1 PART # 

BRAND 

CAP. 

SPD. 

TYPE 

PRICE 

CP-3000 

ST-351 A 

CP-30084 

ST-3096A 

CP-30104 

ST-3144A 

CP-30204 

Coiner 

Seogate 

Coiner 

Seogate 

Conner 

Seogate 

Comer 

42Mb 

42Mb 

84Mb 

88Mb 

120Mb 

131Mb 

212Mb 

28ms 

28ms 

19ms 

16ms 

19ms 

16ms 

12ms 

3 J" IDE 
3.5" IDE 
3.5" IDE 
3.5" IDE 
3.5" IDE 
3.5" IDE 
3.5" IDE 

$189 

$199 

$239 

$259 

$319 

$319 

$479 


PART # 

SIZE 

SPEED 

TYPE 

PRICE 

41256-80 

256K x 1 

80ns 

DIP 

1.69 

414256-80 

256K x 4 

80ns 

DIP 

5.49 

1MB-80 

lMx 1 

80ns 

DIP 

4.99 

1MB-60 

IMx 1 

60ns 

DIP 

5.49 

41256A9B-80 

256K x 9 

80ns 

SIMM 

14.95 

41256A9B-60 

256K x 9 

60ns 

SIMM 

16.95 

421000A9B-10 

1M x 9 

100ns 

SIMM 

39.95 

421000A9B-80 

1M x 9 

80ns 

SIMM 

39.95 

421000A9B-60 

1Mx9 

60ns 

SIMM 

45.95 

424000A9B-80 

4Mx9 

80ns 

SIMM 

149.95 

424000A9B-60 

4M x 9 

60ns 

SIMM 

159.95 
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EXTRAORDINARY! 


m: Local Bus 


VESA MONITOR 
2.88MB DRIVE 
0.3MS HARD DISK ACCEI 



Buy Today • Upgrade Tomorrow 



Basic Systems Featuresi 


30 _ 

ONE YE* 





Upgradable Local Bus MB 
Intel CPU / 64K Cache / 4MB Memory 
32 Bit Local Bus SVGA Card / 1MB 
1.2 & 1.44MB F/D, 120MB IDE II/D 
2 Serial /1 Parallel /1 Game Port 
14" SVGA Monitor, .28 dp 
101 Enhanced KB w/Seria! Mouse 
Minitower w/Display 


486DX2/66 & 50 
LOCAL BUS 

Basic • 

$2049 / $1699 


Advanced ❖ 


$2299 / $1949 


486DX/50 & 33 
LOCAL BUS 

Basic • 

$1779 / $1679 

Advanced ❖ 

$2029 / $1929 




C& 


Systems Highlights: 


❖ 14" VESA Monitor, 1280 x 1024 
<♦ IDE Cache H/D Controller 
/512k (0.3ms) 

2.88MB F/D w/Controller 


❖ 


386DX/40 & 33 
LOCAL BUS 

Basic • 

$1239 / $1229 

Advanced ❖ 

$ 1489/$1479 



Buy "One" gets “All" Free 

■ Novell DR Dos 6.0 

■ Super Stor - Disk Compression 

■ Super Pak - Disk Cache 

■ File Link - File Transfer Utility 

■ EMM 386 - Memory Manager 

■ GEM - Window Manager 


c 

NOVI 


LANKMARK SPEED V2.Q BENCHMARK TEST 




PX. MAGAZINE BENCHMARK 


m — — — Prices subject to change without notice. 

DH1 Associates, Inc. 


17411-B East Gale Ave., City of Industry, CA 91748 • Tel: (818) 810-0552 • 
WEST COAST REGION —Tel: (714) 483-5351 • FAX: (714) 989-1488 
EAST COAST REGION —Tel: (713) 789-4775 • FAX: (713) 789-9146 

Cirela 284 on inquiry Cord (RESELLERS: 285). 






































Accessories/Supplies • Add-In Boards 


Add-In Boards • Communications/Networking 





Polaroid 


Polaroid GP-Worksla tion 
Computer Filter 


11 


Polaroid's Circular Polarizing Fillers for 
computer monitors combine circular polarizer 
technology with optical quality materials 
and coatings to provide the ultimate in glare 
reduction and contrast enhancement 
technology. Polaroid CP-Fliters suppress up Ed 
99% of reflected light and are more effective 
than any other filter for improving contrast. 
Also, most CP-Filter models have a transpar¬ 
ent electrically conductive coating which 
reduces up to 98% of the electromagnet ic 
radiation and eliminates static. 

Polaroid produces a full range of optical qual¬ 
ity anti-glare filters in glass and triacetate to fit 
most T-2t 11 monitors, 

Polaroid Corporation, Polarizer Division, 

N2, 1 Upland Road, Norwood, MA 02062 

1-800-225-2770 Fax 617-446-4600 


Circle 347 on Inquiry Cord. 


SSD-2HD Intelligent Solid-State Disk 


L44MB max. FLASH/EPROM Disk 
w/auto-bout 

3.44MB max. SRAM Disk w/battery 
backup 

Auto-sense installed FLASH./EPROM 
/SRAM memory types 

Aiito-configure Solid State Disk 
Drive 

Software protection kcy(PARAKEY) 
designed to protect a spec If Led 
software application front 
unauthorized use. 


1.8(H)-886-ACI-3 
U.S-A, international 

TEL *17-938-8020 TEL:8kfi2-75«357 l(T*iwa»> 

£AX:617-93S-8Q37 F AX:BB6-2-758» IS 


Circle 371 on Inquiry Cord {RESELLERS: 372). 


Experience the Power 


Parallel Processing 

For the professional, student or hobbyist who wants to 
come up to speed with parallel processing. AH kits include 
one or more 20-MIiz 32-hlt transputer processors, each 
with 1MB of DRAM - Occam2, C, and assembler * examples 
and demos 1 complete set of manuals a schemalics. 
Requires IBM-compatible PC, 

4 Processors: $1,284 1 Processor: $396 

The Transputer Education Kit Is outs funding. You moufd be 
hard pressed tojlnd as oa/uab/e and Ineutpensfut? a tool 

R. Eckliouse, IEEE Computer, Sept. 92. page 97 

Computer System Architects 


#100 

84606 


U 800-753-4CSA 
or 801-374-2300 
FAX 801-374-2306 


VISA - MasterCard 
American Express 


Circle 332 an Inquiry Card. 


PC/AT Four Port Com. Coprocessor 


GMM5yne4/CCP™ 

* High Performance 1 6 MHZ 16 hi! CPU. 

* 60XS6 rode compatible. 

* 4 Sync/Async Porte 

(2 Serial Parte wi)h Fuli Duplex DMA]. 

* Uses Zibg 05C3G, 05230 SCC chip, 

* 512K Dual Ported Ram fSTD) 

11,2 r or 4 MEG Dual Part Ram - optional). 

* 8k, 1 6k, 32k, 64k WrrwW Sixe (Progranrunable), 
■ 8 Software Selectable and Shareable 

Interrupts. 

► R5232/RS422/RS485 

* Source Code Debugger Kit Available. 



GMM Pirodutfs Ar* All Mod* ir* USA, 


PC/AT Dual Pori Cbm. Coprocessor 
ofso.maitdbfe 

GMM Synel/CCP™ 


emm 

GMM Research Corpcruboji 


Other PC/AT & PS/2 8530 based products ava ilable. 
Extremely GQtnpetftive pricing. 

(7141752-9447 Fax (714)752-7335 

18092 Sky Park South ■ Unit 6, Irvine CA 92714 


Circle 336 on Inquiry Card. 


!8MB Solutions For D( 

U NraBHHWRH^Accelerator 


1.Support 2.88MB/ E.44M/720K/L2M/3ft0K 
floppy disk drives. 

2. Compatible with DOS 3,i/4..x/5.Q, OS/2 
20 

3.Support 4FDD r 4FDD & 2HDD , 2FDD & 
2HDD&2S/IP. 

4 , Can diskeopy 5 1 / 4 " disk cues lo 3 1 / 2 " 
diskettes. 

5. Can boot from any floppy drives. 

6-Can swap any two floppy drives. 

7.Supports 1M bps data transfer rale, lo 
a u tele rale (double speed} QIC floppy 
interface tape drive. 

ft Can connect tape drive lo 1st or 2nd 
connector. 






OEM and Distributor Welcome 


TEKLIHK 


C1IA SHIN TECHNOLOGY C0RP 

IF NO, 24, ALLEY K, LANE 76. SEC, a^HIN YT RD.TAIFE1 Jt.O.C 

FAX: 686-2.7270604 

TEL: 666-2-7263e59 - 7271861 




Circle 375 on Inquiry Card (RESELLERS: 376). 


— 

Call us for 

Unsurpassed 

Choices... 



MULTIPORT 
SERIAL I/O 
CONTROLLERS 



Multiple Benefits: 

*2 to 128 serial ports on a single PC 
•Standard or high performance communications 

• Support for a broad spectrum of interfaces 
and operating systems 

• Ideal for office automation, factory automation 
or P.O.S. applications 

• Benefit from Star Gate's total value: a synergy 
of Product-Price-Service-Support 

• Compatibility: ISA, EISA, MCA ; RJ-12, DB-25, OB-9; 
RS-232 , RS-422 , RS-485; speeds up to 115.2 Kbaud; 
Unix, Xenix , DOS, OS/2 and Windows , 


Call now: 1-800-782-7428 



Star Gale Tech notaries, Inc. 
29300 Aurora Rd., Solon, 
OH, 44139 * (216) 340-1360 
FAX: 216-349-2056 


J 


Circle 369 an Inquiry Card (RESELLERS: 370). 
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HARDWARE SHOWCASE 



Ultra High Speed 
Serial Coprocessor 


> I Megabyte/Sec 4 
transfer speed* 

1 No toad on Host 
Processor. 

► I/O mapped * No. 
host memory^ A 


m Order 
Toll-Free 
800-282-4835 


8 ports per card, 
RS-232/RS-485/ 
KS422* 


GTEK. tec.* Hardw are & Safiwure Develop men) - ILO. Box 2310 

Buy *L Lo»i*. MS miuim USA * Mkd»*pp| A rMUrdcal Support htn-461-tm 

Km: 60i-467-()V35 * OEM A Healer liii|iilrit* Wfkuifttdl 


Communications/Networking 


Circle 338 on Inquiry Card* 


Computer Systems • Data Acquisition 


AT Systems in ROM 


j Single Board Computers 
j Run DOS code from ROM 
j PC Code compatible 
j Large Memory space 

□ Backplane systems 

U) Develop code on a PC. Run on our 

CPU cords with DOS and code in ROM. Use 
off-the-shelf expansion cards. 

Ip KS6; NEC V53 CPU (286eq), 5 serial. 2 Par, Clack, AT bus. 
Max 4M Ram, 2M Rom. 5T2K NV Sram, 8349 Cql-oem ver). 

□ KS3: V4Q CPU. 3 Serial, 2 Par. Clock, Flop, Kbd, $249 (ql), 

303 - 444 -7737 tax 303-?a6-m3 

655 Hawthorn Ave., Boulder CO 80304 (ISA 



KILA 


Circle 340 on Inquiry Cord* 


RECYCLE Your PC 


INFINISTOR restores your aid or obsolete PC. Microprocessor 
driven, this NEW interconnect system enables you to use disk drives in your 
□Id PC as if they were mounted within your current PC. Your old PC can 
also access all of your new PC storage devices if It is initialized as the host. 
The applications of this connectivity medium are limited to your imagination! 



Basic INFINISTOR Configuration 

• 200K Bytes per second throughput 

• Use Hard Disk, Floppies, RAM Cache on slave 

• Simple installation of a half card on each end 

• Up to three slaves can be connected to each host 

• 5 Year Warranty 

• $299.00 list price - special introductory price of 

$159.95 for host and one slave 

INFINICON <3© 

10t Library Plaza • 15 North IWEasI • Prow), DT 94606 


SOON TO BE RELEASED! 
INFIN/ACCESS Providing total 

access of storage devices in your laptop when 
conceded to your desktop. A low cost alternate 
to docking siatrons and pocket LAN adaptors. 


For Details and Order: 

CALL (800)374-3880 
(801) 374-8880 
FAX (801)370-3880 

VISA * MasterCard - AMEX 






Rackmount Solutions 

RACKMOUMiT COMPONENTS - QTY 25 PRICING 


Rackmount Chassis t rxDri T $163 

Rackmount VGA Monitors $531 

Rackmount Monitor Shed $113 

Rackmount Keyboard Shall $86 


RACKMOUNT PLATFORMS - Qty 1 Pricing 
RM&«6-33£fSAt1?M RMS3S&-4G $314 
RMS4B6-33 SM43 RMS38&SX-25 $G&3 
System plaltorms include 7' Rackmount Chassis. 
20QW Power Supply, Molhefboard. t.QMB Memory, 

I OF, f DC, 2-Ser, Par, 1,2MB or 1.44MB Floppy Disk 
Drive, 1 Year Warranty 

RACKMOUNT CHASSIS - 15 Models up to 20 Board Slots 
SLOT CPU BOARDS - 4B6, 3S6, 386SX 
RACKMOUNT MONITORS - Super VGA and Monochrome 
RACKMOUNT CABINET - Modular Irom 21' to high 


mr mauey 

TtCHNOiacr me. 


2469 Armstrong Street, Livermore CA 94550 
(510) 447-2030 FAX: (510) 447-4559 



Circle 361 on Inquiry Card. 


EMBEDDED COMPUTERS 


Everything you want ♦,** 

□ Powerful Hitachi H8/53216-hit processing 

□ Drives graphics LCDs and keyboard 

□ Collects JO-hit analog data from ft channels 

□ Stores information on PCMCIA Cards 

□ IfiK Forth and ready-made elution library 

□ High level interrupts and multi tasker 
O $325 qty 10+ $240 qty 100+ 



to make life easier 


For more mJVimwtiun contact: 

The Saelig Company Tel (716) 425-3753 Fax (7 1 6) 425-3835 
Outside USA & Canada: Triangle Digital Services Limited 
223 Lea Bridge Road. London Tct 081-539 0285 Fax 081-558 8110 


Circle 384 an inquiry Card* 







YOUR 
MESSAGE 
, THRU! 


diligently 


; , Voice Mail •Telemarketing • Call Processing 

^Transform your PC/XT/AT/386 Multi.I jnp , . r , , ., <fc7QR 
into a multHi no processing Will III UflC iVuilb Si>luiio<iJ 

SINGLE LINE (BigmM $205 

For Sales or mrqsrmaSfon: 

Call 1-800-685-4884 

CALL: (510) 522.3&00 * FAX: (510) 532-5556 


U command corner, 

a process your sales,. 

1 inquires, and messages, 

* Complete package. 

B ^Oevekwr/OEM Mckspre wabble) 

* VISA— MG -AMRt-COD 


TALK IMG TECHNOLOGY, INC. 


w 
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Circle 349 on Inquiry Card* 


Circle 353 on Inquiry Card. 


FREE, 280 PAGE 


1 1993 DATA ACQUISITION CATALOG 
_ AND REFERENCE GUIDE _ 


IBM PC/XT/AT, PS2, MICROCHANNEL 


I 


COMPUTERS AND COMPATIBLES 



SEND TODAY FOR YOUR FREE 
CATALOG OR CALL 1-800*348-0033, 


•A/D Boards 
•Signal Conditioning 
•Communication 
•PC Instruments 
•Scientific Software 


METRABYTE 


KEITH LEY 


FAX: 508-880-0179 


Circle 342 on Inquiry Card* 


























































Data Acquisition • Disk & Optical Drives 


Disk & Optical Drives • Diskettes/Duplicators > Memory/Chips/Upgrades 



The Intelligent Solution For Data Acquisition 


ANALOG I/O 
DIGITAL I/O 

* Inputs to 312K samples per smjnd 

* Outputs to 3L2K samples per second 

* SimuJtaneEnia Iasi uiput/outpnl 

ITT and PTR filtering 


Digital Signal Processing at 16 MIPS 
26 MHz CPU with DRAM to 1Q24K 
32 MHz DSP with SRAM to 1>6K 
DAPI.™ Operating System 

* IMk slindanl vummandi (CROIf IA K 

* Custwn commands in C 

Laboratories# 

c J f mrr , . . , , „ 2265 116th Avt-mitr NE 

Send for FREE catalog and demo diskette. Relievue. WA 98004 

Qr call us at (20fi) 453-2345. FAX (206) 453-3199 


DAP 2400c™ Data Acquisition ftoeiBSOT™ 


Circle 343 on Inquiry Cord. 



PS/2 50 


INTERNAL DRIVES - May be used as a high performance replacement or to co-exist with origins! 
IBM drive. Compatible with DOS 3/3 r 4.0 f 5.0. OS/2 ZQ and hlovell. includes IDE dr SCSI-2 
MicroChannel controller, hard drive, mounting kit, ribbon St power cable, manual, and hardware 
85mb, 17ms, Internal Western Digital IDE Drive Kit $459 

125mb, 15ms, Internal Maxtor IDE / SCSI Drive Kit $553/$589 

200rinb, 15ms, Internal WD IDE/Maxtor SCSI Drive Kit ^ 69/5779 

340mb, 13ms, Internal Maxtor IDE / SCSI Drive Kit $9&9/$979 

512mb, 12ms Internal Fujitsu IDE / SCSI Drive Kit 51 J 313/Sl.3^9' 

■LOSgb, 10ms Internal Microplus SCSI Drive Kit it 104 


PS/2 Model 25, 30, 30-286 ] fttotoaf SOT admsvmiatdeirvr. Wnrii n? 1 -.5 & x-dufes 

3»mb/42T»ib H«ird Drive Kit Sit 7/$ 157 SCSi-? a>nui>t>fi sufiVJitf o5P n’f.'r? rii.w! i'lp rwiiliirar^ 

B5mth*12Emb Hard Drives KI1 $»9/$433 J tv SCSI cafife Fm drift !S for CD-Rw tire's w AtowsV SMS3S6 


ftrilifffl Tprlrmr? 




Tel- (5161 581-9473 Qpai'foit h A 

Fax: [516] 9BT-5G3I If nS f5T, Ffen-Fri 


Circle 380 on Inquiry Cord. 



Connector 


■ 




Printer 


Connector 


3 Cable 


1007* PRINTER PASSTHROUGH 
ONLY 7.2 OUNCES 
FULLY COMPATIBLE WITH 
BIDIRECTIONAL AND 
UNIDIRECTIONAL PORTS 
POWERED BY SCSI BUS 
ONLY $229.00 




Connector 


MiniSCSI^^-' 

HIGH PERFORMANCE 
PARAILEL-TO-SCSI ADAPTER 

7 Transform Your 
C Parallel Port - 
Connect up to 7 SCSI 
devices to your 
parallel port and still 
use your printer! 

Up io twice as fast as our original 
MiniSCSUhe MiniSCSJ Plus 
lets you run a CD-ROM, tape drive. 
SCSI hard disk. SyQuest, Bernoulli or 
other SCSI device from almost any 
parallel port. For most notebook 
users, if s the only way to use SCSI 
CD-ROMs and tape drives. Plus, its 
integrated cable makes it a snap to 
move and share SCSI devices 
between desktops and notebooks. 

Call For Details! 
800-872-6867 
(800-TRANTOR) 


^TRANVOn^ 


T ranter Systems, Ltd. 

5415 Randall Place 

Fremont, CA 94538-3151 

IB. (510) 770T 400 » FAX~ (510) 770-9910 

S 159? Traitor S&msLli UrvSCS rvi VnSCSt Ptis rs 
MW i* Kanin Srstenr I Uoitm pattoa names ate 
Hatemana lV (tier respodw asmpsim 


Circle 360 on Inquiry Card, 


Connect with the Parallel Universe 
SICEN 250 MB PORTABLE PARALLEL PORT TAPE BACKUP 

No controller catd required. Connect* to parallel 
port. Installs In less than 3 minutes. Great for 
Laptops. To 9.5 MB/min transfer rate. 

Capacity 

20 MB Parallel Port Floppy 
6Q/250 MR 1/4" cartridge 4.5 MB/min 
60/200 MB 1/4" cartridge 9.5 MB/min 
250/500 MB 1/4* cartridge9J MB/min 
DCF! 1/4" cartridge SCS118 MB/min 
L2 / 2 GR 4mm DAT SCSI 1 OMB/min 
Supports 
DOS, OS/2 

Nbxidl im. JB6 ^ 

UNIX, XENIX ^veli 

Industry stardad SYTOS PI US, or CENTRAL 
POINT BACKUP software and tor file server 
based NLM and VAP TAPEWARE. 





PHONE (408) 737-3904 • FAX 1408} 737-3910 

Circle 352 on Enquiry Card. 


STAND ALONE 

DISKETTE 

DUPLICATOR 

OVER 300 DISKS PER HOUR 

5.25" and 3.50” Models 



SIMPLE AND FAST FROM $1799 US 

OOGMMIC 


TEL: (416) 602-9270 
FAX: (416) 602-9279 


Circle 330 an Inquiry Card (RESELLERS: 331). 


IBM * TATUNG ■ PANASONIC ■ ZGQS - SHARP ■ NORThGATC ■ HYUNDAI ■ AST - s 


Solve Your Oompatability Problems! 


8 Years of experience, unmatched in the industry 

WE STOCK THE LARGEST VARIETY OF 
ROM BIOS UPGRADES IN THE WORLD. 


AMI 

PHOENIX 
MR BIOS 
AWARD 


FEATURES OF A NEW BIOS 


^SiitHiorL t^MQ. 144VSIA nufipy -SupptHl CO FtDM ■ Paster UO 
Sosed ■ DR DOS Suppcrt ■ Cminktt Hlup m ROW ■ WtralnwE 3.1 Epppyt ■ Mtviti 
support -DOS 5 0 Support-IDE draoe tspport * 05E a«al - Suppnrt t™ 47 
ap^hatfiaiiva.^g iimdt^^yriBAjasfrtMgEJKtort'^ iroreltl 


• MEMORY UPGRADES 

• MOTHERBOARDS 

• BIOS Reference Manuals 

• DIAGNOSTIC PRODUCTS 

«( 800 ) 266-1576 


TECHNOLOGIES, INC. mm mum TR (605) 371-0065 

■ f HEE Catalan * FR£E Chin puller * FREE Tech support * 

1 " i. Pus Welcome ■ same Day Stopping * DEALERS 


- TTiti tiULdcuy - rniL ueii|j uusiuL - rncc ict.ii auuuw i - fiiiumm: mauiumi — . 

»*■ * Umv,&Cotf. Ms We Ictnne - Saute Cay Sliiaalnn * DEALERS WELCOME ■ Call for JJ 

’ special pricing, Iree tuns resel lers Kit * Aurthnnzed Mictoiics BIDS Distributor 

143 TRIUNFO CANYON RO, SUITE 103 • WESTLAKE VfLLAGE CA 91361 

Circle 368 on Inquiry Cord. 


- GATEWAY * GPGON ■ TANDY -D0JL * NCR 'CWERCX - COMPAQ -NCC ■ WY5C ■ 
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HARDWARE SHOWCASE 


































































HARDWARE SHOWCASE 
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Laptops & Notebooks 


!\ 


Universal 
Keypad for 
Portable 
Computers 

Available in Ivory or Black 


TO COMPUTER 


Boost data entry speed, accuracy and convenience 
with Genovation's Micropad,™ the innovative 
numeric keypad for portable computers. 

Is the unhandy numeric section of your 
portable computer's keyboard dragging you 
down?.,..Give your productivity a boost by 
using our Micropad, The ergonomically 
designed Micropad is ideal for spreadsheet 
and accounting applications that require fast 
and accurate entry of numeric data. 

The Micropad attaches to the parallel port 
of any MS-DOS computer while providing a 
clean pass through connection to the printer, 
~~~ Power usage is negligible. Lightweight and 

TO PRINTER compact, the Micropad is fully programmable 
and is also available with connectors to fit 
(800) 822-4333 keyboard and serial ports. 

17741 Mitchell, Nmh ____ 

Irvine, CA 92714 USA 
TEL (714) 833-3355 
FAX (714}833-0322 



GENOVATION 


u 

X 


Circle 335 on Inquiry Card* 


TOP 


s ■ 

PP' 




' we *re ihe notebook company. 


From 3R6-mono to 486-color 
We have a Notebook for Everyone* 

AT MANUFACTURER-DIRECT PRICES. 

All Inquiries Welcome. Mon. to Fri. SAM - 6PM Sal. IOAM - 3PM PST. 

1 - 800 - 333-8144 

Fra marc inNirmiuion ihool ryiir campleLe I in? or iKiltbou-fc ptPudiJ&t s. plcrnc 
TOP P C ImenuriMHul. tnc.. 638 N. Eckbaff Si.. Dran^. CA 92MB. T*l: |7U L 9W-14 Ifc m: T7M1 93941103 


Circle 382 on Inquiry Card (RESELLERS; 383). 
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Memory/Chips/Upgrades * Programmable Hardware * Multimedia 


MEMORY UPGRADES 


CALL FOR BEST PRICE ON MEMORY GRADES FOR: 

La p tops*Notebooks*PaImbooks*Memory Cards'Laser Printers*Brand Computers 
ACER ALR * Apple ASf AT&T BONDWH1 

cnmPAO. DATAGHvFHAL DEC LEADING EDffi EPSON =^£***~ 
GATEWAY WEC SILICON GRAPHICS MAGNA VOX MR2UBA 
NCR ws Packard BEU.S DELL Panasonic Canon 
IBM SUN MICRO TANDY TOSHIBA j&m" ZEOS 


C MATH CO-PROCESSORS) C 
(SIMMS & SIPPS MODULES) 

I STATIC ft VIDEO RAM • ZIPS } 


DYNAMIC RAM 


BIOS UPGRADES 
XT SYSTEMS S 24.75 

2 BG SYSTEMS S 49.75 

386 SYSTEMS S 7 B .75 


IICA ELECTRONICS, INC. 1-800-332-8434 

U V “ 9000 N .STEM MOMS FWY * DALLAS. TX 75247 Wa acknowlBtlga all Eradflma rks 


Circle 370 on Inquiry Card. 



r IEEE 488/Serial 

Converters & Controllers 


Connect IEEE 488 (HP-IB/GPIB) and serial (RS-232 or RS-422) 
computers, plotters, and Instruments 


the smart approach to instrumentation 


IQtech, Inc. * 25971 Cannon Road * Cleveland, Ohio 44146 

(216) 439 4091 * Fax (216) 439-4093 


Circle 339 on Inquiry Curd. 


Make Your Image Fly ! 

...with our Solutions. 

ffi 

pR-!B > -lki ; 0at P'Drird 

I" bIr^Ii ‘full Motion Video with Image Capture and Presentation 
1 *vGA to FBCk Free Vidso Stereo Sound Mixing 

'User Developer KU /Wiiiabto 

— Video Blaster - Image Capture Board 

” = “ - ^ -1 ivt- Video. True Color, Windowing Video 

Capture 6* Sound Controller 
"User Developer Kit Avaiiaijfc: 

SOUND BLASTER PRO 

*OPt-^ stereo FM Musk Synthesizer 
"'DigrEaWiatog Mixer 



S' i/W TV CONVERTER 

OUCH SCREEN PANEL 

tot f 4’. 1 T and 19" VGA MdfttoDT 

PICTURE PACKER 

jFtG Compression Soft/Hardware 

WinJet 800/ 1200 

800--' I 200 DPI for HP LaserJets 

CD-ROM MuttiNIcUia Upgrade Kit* 

S4D MByte CW30M w th MjIBMedla Interface 

OPTtCAl mm DRIVES 

'650 Mbyte/«9ms & Z56 Mbyte/3 5ms Magneio-OprcaL 
fie-Wrlwble Drives 

VIDEO PHONE by VidCalF Software 

‘Transmit Live Video via VideoBlaster. Camera & Modem 
'Receive Live Video via Modem 

Call Us Now! For Free Consulation k Catalogs 

EMPIRE COMPUTECH 

966B Hermosa Awe 
ffiancho Cucamonga, GA Yt 730 
tel. 909-466-1400 fax.: 909-466-1W 


800-4464967 


Circle 374 on Inquiry Card. 



































































Programmable Hardware • Tape Drives 


UNIVERSAL PROGRAMMER, EMULATOR, & TESTER 
TUF-400 $745,00 NEW 

TlTP-300 $575.00 

■ Nw Impmwd tiardwjfc jftd software. 

■ The most complete PC-bssed Universal Programmer, 
Program!; PLD (PAL,GAL r FIT., EPLD, FEEL, MAX, 
MACH.,.), BBPRGM, (up to IfiMWt), Rish EPROM, 
EPROM special PROM, MPU (87XX, 6SXX, ST F5DM1. 
PfClfiXX, TMS32Cea UPD75PXXX, HD637XXXJ 

■ Covers DIP, PUCC, QFP, SOP, and PGA with 8 to 84 pin3. 
Gang Pmgammifig, adapters available also, 

■ EPROM EMULATION capability. 

■ Tests digital ICsand DRAMs (SIMM/STP adapter available). 

■ Free software updates and new device added upon request 

■ 1C Manufacturers' approval, 

■ l«y*ar warranty, 30-day money-back guarantee. 

CALL TODAY FOR MORE INFORMATION. 

DisJribuhm are welcome! 


Support* mOQQi MAX P 06 XX 
D 5 P ; rSD 3 XX;MAai. 


I Tribal Microsystems Inc. Tel (510) 523-8859 

| 4J3SBS. GRIMMER BLUD FREMOMT CA M538 FAX (510) 623-9925 


Circle 354 on Inquiry Cord (RESELLERS: 355], 


FOR ALL YOUR TAPE NEEDS 
3480 m 9-Track U 1/4" ■ 4mm ■ 8mm 

Tape to Tape Copy 
Tape Backup/Restore 
Conversion 
Data Interchange 

NovaStor Corp. 

30961 Agoura Rd.. Suite 109 
Westlake Village, DA 91361 

Phone (602) 396-3616 

or 818-707-9900 • Fax: 818-707-9902 


9 Track/3480 Tape Subsystems 
1/4" DAT 8mm Optical 
New Windows Software Available 


Circle 357 on Inquiry Curd. 


Little PLC ™ 
Program It In C 


Our new Little PLC JM measures only 4,33 x 
2.85 inches! This miniature controller costs 
only $195, Including S optically isolated inputs 
and 8 relay driver outputs. Low cost expansion 
cards allow you lo add more I/O: digital and 
analog, It has dual FtS-485 serial I/O, battery 
backed memory and time/date clock, 
programmable timers, watchdog and can 
mount on a standard DfN mil. Our easy to use 
Dynamic C 1 ^ Integrated development system 
also costs $195. You can write simple 
programs in an hour, or develop major 
applications with 20,000 lines of C language. 

Z-World Engineering 

1724 Picas&o Ave., Davis, CA 95616 USA • (916) 757-3737 
Fax: (916) 753-5141 • 24 hr. Automatic Fax: (916) 753-0618 
(For automatic fax call from your fax t request catalog #10) 


Circle 350 on Inquiry Card (RESELLERS; 351). 


Circle 359 on Inquiry Card. 


Circle 367 on Inquiry Card, 


Circle 341 on Inquiry Cord. 


* Best Quality 
■ Lowest Prices 

800/1600/3200/6250 BPI 


CALL 1-800-859-8856 


s: 

A, 


Laguna Data Systems 

23151 Alcalde Drive, Suite B-3, Laguna Hills, CA 92653 
Tel: 714-586-3010, Fax: 714-586-5538 


3UPERPRO 

now $599 (US only) 


Over 2,000 devices desktop 
programmer lor your IBM PC 
with high speed & reliability 

• Easy to use menu driven Software. 

■ Universal programming for E(E)PR0M, 

Flash E(E)PR0M, Bipolar PROM, PAL, FPL 
PEEL, GAL, EfEJPLD, & Mlcmconlrolter, etc. 

■ Tesl TTL/CMOS logic ICs, & memory 
(DRAIWSRAMV 

i Life time Iree Software updales on BBS 
& technical support. 

■ 1 year Hardware warranty & 30 day 
money back guarantee. 

• Developed & made in U.S A 

• Call for demo dish. 

Distributors are welcomed 


E(E)PFtQM programmer (c 4-Mbit 

• ROM MASTER: $149 
E(E)PRGM programmer 4 gang version 

* ROM MASTER/4: $239 

757 N. Pasluna Avenue, Sunnyvale. CA &4QS£ 

(408) 524-1929 

FAX (4TJS) 245-7084 80S (400) 245-7002 

XELTEK 


Circle 363 an Inquiry Card, 
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PRINTER BUFFER 


Allows automatic sharing of printer(s) 
by several computers. 

•simultaneous input on all ports 
•compatible with all printers, 

Lasers and CAD plotters 

* Pop-up Menus 

* Free Technical Support 
*30 day money-back guarantee 

& full-year limited warranty 


Nobody waits! 


STANDARD 1 MB memory * memory sizes thru 8 MB 
• Fast - data rates to 100 KB/S • multiple copies * multiple outputs 


1 MB 6-Port Parallel 

S 199 95 

9-Port Parallel $249.95 
12-Port Parallel $299 95 
8-Port Serial + 3-Port Parallel $269.95 
16-Port Serial + 3-Port Parallel $399.95 


Single User Parallel 

$gg 9 ; 

512 KSytes - unit is 
expandable to 4 M 

Serial or Converting 
buffers available 


.tits tfc® Pries at 8051JC5 

Only $851 for iteNI ASTER-PE 

The wotfcTs most aincwntwe emutotor fix members cl the BQ51 Family 
h omuingly uMdWb. Tto Nhw AFT (potant poring} emitoii* 
architedura deUvers ircral&le wlut! 


* Up rc 4 0 V.Hj Dpsrctlsn 

* 64 K imuklibn Code Atenray 
i# 64 K Extend DotaMffmy 

128* Urrdwn.ro BraikpOalfs 
* 16 K Tmte Memory 

% ImnspafefTt ko [View 
Teoca While Execi/lingj 

tod Time & Nonintaisive 


V SUPPORTS 8031/8037S 
: SUPPOSE BXt751/B3fC75Z5 
U SymbcJk & Source-Level 
Pug 

* MHn S#!k( 

* Windowed User Interface 

* Sorb! Link fa Any PC 

» rV.DCTD Crc55 Assembler 


fmwSoDisw (800) 688-2423 

MdoM tapwoiW M. tot 1 321 thordar, to 8524+1329 
fta im FAX: (402) (®H19S 


Printers/Plotters • Programmable Hardware 


Other Models also available - Call) 


Made 
in USA 


Extra Memory: $50 per Megabyte 


Y S T E fVl S 

513 - 644-2230 


FAX 644-2232 


204 EAST FOURTH STREET MARYSVILLE OHIO 4304D 


HARDWARE SHOWCASE 






















































HARDWARE/SOFTWARE SHOWCASE 


Tape Drives • Security • Business 


CAD/CAM • Communications/Networking * Books/Publications 


9-Track for PCs 

Mainframe to PC data interchange 


Rock solid solutions, rock bottom prices. 

Direct from the manufacturer. 1600 & 6250 bpi. 

Subsystems include drives and software. 

800 - 729-8725 

ouEeum mm. 

Since 7980 

TeC 619-671-5555 ■ FAX: 619-571 m2 
| Europe: Tdr (+49)6172-35027 - FAX: (+49) 6172-35023 


Ask about 3480 tape drives too 


Cfrd» 345 an Inquiry Card* 



Desktop 9-Track Tape Subsystem 
^-setting 9-track system on desktop. 

Oualstar's low cost 1/2-inch 9-track Streaming 
tape systems bring full ANSI data interchange to 
IBM AT. PS/2 or Macintosh, giving your micro the 
freedom to exchange data files with nearly any 
mainframe or minicomputer in the world. 

Systems include DOS or Xenix compatible 
software, coupler card and cables. High reliability 
1600 or 6250 BPI capability may he used lor disk 
backup as well as data interchange. 

Call us today! Fur details and 
to order: Fax (818) 882-4081 
* Phone (810) 682-5822 

9621 Irandale Ave„ Chatsworth CA 91311 

©1969 Qualstar Corp 

All pr&duct and company names and trademarks m the abusive property of their respeclivE owners 



rtURLSTRR 


Circle 348 on Inquiry Card* 



W intek Corporation 

1 HOI South Street 
Lafayette, IN 47904 

7 4 2 - 6 8 0 9 


Hi WIRE II Schematic 
and PCB Software 

With support tor ex¬ 
panded and extended 
memory. Hi WIRE ll cart 
handle your most de¬ 
manding schematic and 
PCB designs. The unique 
HiWIRE ii editor allows 
you to display and edit 
schematics and RGBs 
simultaneously, using 
the same commands for 
each, HiWIRE Elis $995, 
and is guaranteed. 

Call {800) 742-6809 
or (317) 448-1903 


Circle 356 on Inquiry Card. 


f 


WHOZZ 


Maximize the 
Potential of Caller ID... 



■ Mu control of your phon&i 

■ $09 unit iiiturcirpts call Info and 
wills ll to void IBM eompallhto 

* Cal tor into paps-up on your screen 
name, company ail dress, nates, ole 

* Full reporting on incoming coll acllvlly 

* Track sales lends, bund Ming Itoia, 
Sflvo lime taking cuslomnr orders 

* Inlprinc.ps with your existing 
customur rtatohasu easily 

* FREE snlTWMR Minis A C source code 
mom custom uppitosltons a snap 

* WINDOWS compnllble 
welcome 


Call (404) 587-1541 

FAX 404 5871609 


Circle 358 on Inquiry Card* 


COMPUTER PROTECT 



rrfmtunWffiDi If utt looting 
tliunfltiublt! iiciViWriiijjgih ml 


to dMlnguhh M 

front liofd disk •*£ 
tin Ud tlhx frfito 




BBWi\\v 


inratea® 


Innovative device to protect your computer system 


* tuvjf in'nirlltri^TlySM] 

* His fill pc (oniptfHrSBH 

WENTEK Technology Ihl, 

12921 Ramona BM. # 1, Irwindafe, CA 01706 

Tel: {818} 960 8808 Fax: {878} 960-1256 


TER 


Circle 379 on Inquiry Card* 


BYTE 

Breaks the 4-Color Price Barrier 
with the Hardware/Software Showcase 

See how affordable it is to advertise to BYTE's 
500,000 computer professionals in this section! 


Call for more advertising information: 
(603) 924-2695 or (603) 924-2598 


Lost for the write word? 



French. German* Italian & Spanish bilingual dictionaries for your PC 

Over 4D.00Q references, 70,000 translations drawn from contemporary use, 

FEATURES INCLUDE: 

□ I’SR - memory resident so it can he used with most word processors Jar MS-DOS. 

□ Look-up enables you to find wards in the dictionary, choose the appropriate 
translations and paste them into your document quickly and easily. 

□ Screen-read - reads words in your document automatically for quick and accurate 
translation, 

□ Annntufe allows you to create your own specialized glossaries lor use with Collins' 
world renowned bilingual dictionaries. 


English version French version 

fie with menu items p or forth er inform at i on (ie ™ hk h 

in English ) m French) 


HajpcrCdLlmiiPirWiiAcFT 
14 Steep Line 
Flitdnn, Wnrlhing 
W«l Slum BN 14 OUT 
UK 

Tel: 444 QCI9IW3 S55 
Far +44903 #73633 


LbiEAlaTeeh tnl'l Inc 
1113 South Oittfi Blvd. 
Qnan,UlHli MH8U5A 
Td:+1 8D0 336 6312 
(In die US) 

Tdi+l 6012262325 
Far +1 JlOt 226 7720 


MiaroBusincH Italians 5ft 
Via Aitrdiu Snffi 16 
20123 MibnnMI 
Italy 

Tel: + 3*24390421 
FIX! +W 2 4 flL 930 d 3 


Softissinw 

129 boatevard tie MbasiopoE 

75002 Paris 

France 

Tel: +33 14233 77 10 
Far+331 42 36 6263 
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Circle 377 on Inquiry Card. 

































Data Acquisition • Database 


Engineering/Scientific • Mathematical/Statistical • Misc. Software 


IEEE 488 and 7993 

VXfcus Control, 

Data Acauisition, 
and Analysts 



Data Acquisition and Instrument Control 

Free 1993 catalog of measurement and instrumentation 
products for PCs, workstations, and more. Features new 
LabVIEW software for Windows and Sun, and 
LabWindows. Describes IEEE 488.2 interfaces, plug-in 
data acquisition boards, VXIbus controllers, DSP 
hardware and software, and signal conditioning 
accessories. Training classes also detailed. Includes 
tutorials and glossary. 

National Instruments 

6504 Bridge Point Parkway, Austin, TX 78730 
(512) 794-0100 

(800) 433-3488 (U.S. and Canada) 

Fax (512) 794-8411 
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Circle 365 on Inquiry Card (RESELLERS: 366). 


PCT]eX 

Typesetting Software 

r xv»« a / 

j-oo x ~ tY 


This complete typesetting system makes 
your books , manuals, articles , & math formulas 
look their best! 

For a FREE CATALOG & DEMO DISK, call 415/388-8853 

Personal TfX, Inc 12 Madrona Street Mill Valley, CA 94941 Fax: 415/388-8865 



PCTgX 

V 



Circle 344 on Inquiry Card. 

dBASE Data Entry 



The TransTerm 5 is a work station data entry/display terminal 
for on-line shop floor data collection into PC/AT/PS-2 systems. 
The unit is one of a family of such terminals which feature LC 
displays for operator prompting and data entry via sealed touch 
keys or an optional barcode scanner or badge reader 
(Code39,UPC+). A multi-terminal network controller (up to 250 
stations) and a dBASE IV compatible software package are also 
available. System costs start below $300 per station. Options 
include display backlighting, barcode scanning, counter inputs, 
control output. 


COMPUTERVWISE 

302 N. Winchester • Olathe, KS 66062 

913-829-0600 • 800-255-3739 • FAX 913-829-0810 


Circle 333 on Inquiry Card. 


Circle 346 on Inquiry Card. 



Recover data 
from physically 
damaged disks! 


RESCUE 


LY 


software 
program that 
can bypass 
DOS to recover 
your data. 

Save hundreds, 
even thousands 
of dollars by 
doing your own 
data recovery. 


RESCUE ™ can perform miracles! 


' I was 


horrified when I thought I 
would he unable to recover 3 
w worth of research work ... 
\e never seen anything 
like rescue™! It did 
exactly what you 
said it would. 
It’s priceless!" 


Call Your 
Local Dealer 
Today! 

AIIMicro, Inc. 

1 - 800 - 653-4933 



Circle 364 on Inquiry Card. 
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SOFTWARE SHOWCASE 


Programming Languages/Tools 


Ulilities • Windows 


BASIC Compiler 8051/52 & Derivatives 

BXC Version 4.0 New Release! 

• 100% BASIC-52 compatible & in line assembly 

• Full floating point, integer, byte and bit variables 

• Compatible with any RAM or ROM memory mapping 

• Compile BXC program into CALLable subroutine 

• Compile program to coexist with BASIC-52 interpreter 

• DS/5000 chip support and extensions 

• Dynamic length variables and many string functions 

• Advanced run-time error trapping & buffered serial I/O 
BXC51 $295 

Call now! 508-369-9556 or FAX 508-369-9549 


[J 


Binary Technology, Inc. 

P.O.Box 541 • Carlisle, MA 01741 3 


APL Complete APL system $60. 

J Ken’s new APL for teaching and research. 
Shareware and documentation $24. Source $90. 

NEW! True Windows 3.1 versions. 

GUI programming for APL and J 

Iverson Software Inc. 

33 Major St., Toronto, Ontario, Canada M5S 2K9 
Phone (416) 925-6096 Fax (416) 488-7559 

_ / 

Circle 373 on Inquiry Card. 


PC Diagnostics and 
System Information 

QAPIus* Over 3 Million users 

O New Version 47 now indudes Reachouf Host remote control 
software and Novi“ Scan virus detection software 

O Both novices and expert PC users can quickly solve common 
computer problems 

□ Reports hardware configuration, 
interrupts, performance 
benchmarks and more 

□ Indudes LAN features for 
networked PC support 
and management 

For More information call: 

1-800-DIAGSOFT 


Also from DiagSoft: QA Plus/WIN “ far tuning and troubleshooting Windows* 
and QAPlus/FE * for power-users and servia. 3 /support professionals. 

Available bun tyg^uxl Discount Software, Comp USA. Biz Mail It/s Lkcbunks and other fine resellers 


■ri DiagSoft, Inc.. 5615 Scotts Valley Drive. Suite 140, Scotts Valley, 
California 95066 1-408-438*8247 -FAX 1-408-438-7113 

Suggested Retail: SI 59.95 


Circle 334 on Inquiry Card. 




Windows, OS/2, DOS 
Communications 

Powerful C++ class library for 
asynchronous communications 

GteenleafCbnuim- $199 

■S' Call today for infor¬ 
mation, demo, or to 
order. MasterCard, 
VISA, AmEx, approved 
purchase orders. 

1 - 800 - 523-9830 

214-248-2561 
FAX 214-248-7830 

Greenleaf Software, Inc. 

16479 Dallas Parkivay, Ste 570 
Dallas, TX 75248 

□ FREE unshrouded source 

□ FREE unlimited support 

□ No royalties 

□ Money-back guarantee 


GREENLEAF 

Circle 337 on Inquiry Card. 
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Greenleaf Comm++ 


□ Interrupt driven 
communications 

□ Supports Zortech, 
Microsoft, JPI and 
Borland C++. 

□ IBM PC and 
compatibles. 

□ COM1..8 (DOS), and 
DigiBoard. 

□ Baud rates to 115,200. 

□ XON/XOFF, 
RTS/CTS controls. 

□ XMODEM, Kermit 
file transfers. 

□ VT52, VT100, ANSI 
& TTY emulations 
for DOS. 

□ Hayes modem 
control classes. 

□ Line and link level 
controls & status. 


New Origin™ Version 2.0 

Scientific Graphics and Data 
Analysis in Windows 

“I have used SigmaPlot, 
EasyPlot, and several 
others. I would rate 
Origin at the very 
top...This is the best 
scientific software 1 
have found...I love 
this product!” 

Or. Dtpcn N. Sinha 
Hhyttdkl 

Da Alamon National Laboratory 

FEATURES INCLUDE: 

• Many chart types, including line, scatter, column, bar, area, error bars, 
hi-lo-closc, spline, step, box, QC charts, polar and waterfall plots. 

•Create charts in multiple WYSIWYG windows with zooming, 
scrolling, and easy double-click editing of all graphic elements. 
•Sophisticated "layer" system makes it easy to put multiple graphs 
on a page. 

•Function plotting, statistics, t-Test. histogram, regression, curve fitting 
to user-defined models, and much more. 

•Superior publication-quality output. Makes beautiful color slides. 

• A powerful scripting language lets you create custom applications. 

Also supports DDE and DLL. only $495.00 

• Ideal for OEM Applications. . J 

$600 overseas 

60 day money back Guarantee 

- Call 1-800-969-7720 - 

FREE demonstration disk available. 

MicroCal, Inc., 22 Industrial Dr. E., Northampton. M A 01060 
TEL (413) 586-2013 FAX (413) 586-0149 

Circle 362 on Inquiry Card. 




























































...Off the Press 


For Matchless Coverage of Turbo Pascal 7, Choose Computer Books from Osborne 



Turbo Pascal 7 Handbook 

by Werner Feibel 

qc 

ISBN: CHJ7-881799-4 



Turbo Pascal 7: 

The Camplele Reference 

by Stephen K, O'Brien 
and Steve Nameroff 

OR 

ISBN: 0 - 07 - 831793-5 


Borland International's hot new Turbo Pascal 7 compiler is more 
versatile and powerful than ever. This entry level programming 
system tor DOS developers who want the fastest way to learn object- 
oriented programming has many new enhancements to the compiler, 
environment, and libraries. Now find out how to make your programs 
sizzle with Osborne's outstanding new books. 


Fof a practical, hands-on treatment of programming techniques, 
from beginning to more advanced topics, see the Turbo Pascal 
7 Handbook. As a one-stop resource for all your programming 
questions, Turbo Pascal 7: The Complete Reference is ideal 
Check out these RED HOT computer books and other fine Osborne 
tides today, 


AVAILABLE NOW AT YOUR LOCAL BOOK or COMPUTER STORES, INCLUDING 


BarneifiNoble 

Books&iters' < - y Since 1873 


^BOOKSTAR 

Tlie Complete Discount Bookstore 



BOOKSTOP 

The Complete Discount Bookstore 


Waldensoftwarc 

Waldenbooks 

Osborne ^ 

Copyright © 1893 McGraw-Hill, Inc, 



If ynu paid fall priw, van didn 't buy it at 

CROWN BOOKS 
SUPER OjDCROWN 

Three turns iTiere k>otac Sunt? yp.'al Crwn pmcre. 


Circle 134 on Inquiry Card. 
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A DIRECTORY OF PRODUCTS AND SERVICES 


THE BUYER'S MART is a unique classified section or¬ 
ganized by product category to help readers locate sup¬ 
pliers. Each ad has Inquiry numbers to aid readers re¬ 
questing information from advertisers. 

AD FORMAT: Each ad will be designed and typeset by 
BYTE. Do NOT send logos or camera-ready artwork. 
Advertisers should furnish typewritten copy. 2 1, x1 , A H ads 
can include headline (23 characters maximum), de¬ 
scriptive text (300 characters is the maximum 
recommended) plus company name, address, tele¬ 


phone and fax number. 2"x2 5 ^ ,, ad has more space for 
descriptive text (850 characters is the maximum recom¬ 
mended). 

DEADLINE: Ad copy 3s due approximately 2 months 
prior to issue date. For example: November issue 
closes on September 8. Send your copy and payment 
to; THE BUYER’S MART, BYTE Magazine, 1 Phoenix 
Mill Lane, Peterborough, NH 03458. For more infor¬ 
mation call: Margot Gnade at 603-924-2656. 

FAX: 603-924-2683. 



RATES (Jan. 1993) 

i 3 S fi ll 12 

1 13 

1 ad 

$663 $636 $557 

$530 

2 ads/issoe 

- 530 

504 

3 ads/issoe 

- 504 

477 

T'tiy 

1 ad 

51,326 $1,272 $1,114 

$1,060 

2 ads/issue 

- 1,060 

1,008 

3 ads/issoe 

- 1,008 

954 


ACCESSORIES 


RADIOACTIVE? 

Pfat IS on your PC with thi RM-50 RADIATION MONITOR 
Serial gr prater port Detect* ALPHA" BETA - GAMMA" X RAY 
McruH, 1C0O limpg lhg sgs^ytion qt standiad gaiger contest* 
Eirceianl far Irackmg RADON GAS. Find source* Nswr V0 fbkjfi. 2.0 
+ WINDOWS, PkiL" Bfltkgitnmd "Cosmic Ftaye- Clouds ■ Poods 
Call,Wrlfe For PC MAGAZINE review. ■ TSR - GM Tuba 
VlSAlMC-'ElJflO Pin™ orders. Ndt satisfied/ Fiii rqlund. 

800-729-5397 or Tel/Fax: (302) 655-3800 

Aware Electronics Corp. 

P.O.BOX 4299, Wilmington. DE 19907 S1 49.50 


BAR CODE 


PORTABLE READER 

Battery-operaied, handheld reader with 64K static 
RAM. 2x16 LCD display, 32-key keyboard, Real- 
Time-Clock. Wand or laser scanner. Program 
prompts and data checking through its own key¬ 
board. Easy data iransfer by RS-232 port or PC, 
PS/2 keyboard. Doubles as On-Line Reader. 30-day 
SSback. 

Worthington Data Solutions 

417-A Ingalls Si., Santa Cruz, CA 96060 

(4PB) 45B-B9SB _ (800) 345-4 220 


BAR CODE 


BAR CODE "SPECIALS" 

■ Wedges/Poflablea/Multr On-Line readers with HP wands 

■ SpBClra-Ptiysks lasers $99#, P$G 8 Symbol in stack 

* 3” CCD'S I46S. Mag stripe ancodera/raaders Si 405 

■ Software: p rint bar codes $99 & read ba r codes $159 

* P.0-S- - cash drawers $199/recel pi printers $399... 

* 3CkJay WSttK/i Yw Warranty 'Spanish 0ept_ available 

■ OEM/VAR/Dealer discounts 

BARCODE INTERNATIONAL SYSTEMS 
9190 Palm Canyon Drive, Corona, CA 91719 
(714)277-1917 ■ (000) 653-4Z52 * FAX; (714) 277-1005 


Inquiry 704. 


KEYBOARD, VIDEO, MOUSE, AUDIO 

Extend signals from PC with EXTENDER 
split signals wilh COMPANION/PC EXPANDER 
Switch signals among PCs with COMMANDER 
Boosts signals- up to 600 feet. Control up to 96 PCs 
with one keyboard, monitor and mouse. 

CYBEX CORPORATION 

2800H Bob Wallace Ave., Huntsville, AL 35305 

Phone: 205-534-0011 Fax: 205-504-0010 


Inquiry 702. 


PRINT BAR CODES/BIG TEXT 
FROM YOUR PROGRAM 

Add bar codes and big graphics characters to your 
program. Prim from ANY MS-DOS language. Bar 
codes: UPC, BAN, 2 of 5, MSI, Code 39. Epson, 
Oki, IBM dot matrix text up Id A". LaserJet up to 2". 
Font cartridges not required $17&_$239. 30-day 
$$ back. 

Worthington Data Solutions 

417-A Ingslfa Si,, Santa Cruz, CA 95060 

(40B) 458-9938 (BOO) 345-4220 


READ BAR CODES! 

The Standard Edition of KNOW-WEDGE for CODE 39 
Complete with Hewlett-Packard Wand. 

ONLY $149*00* 

Far alternative hardware or software solutions 

CALL 

COMPUTER RESOURCES GROUP 

629 Silverdale Drive, Claremont, CA 91711 
VQICL: (714) 624-6734 BBS: (714) 62B-1054 

Inquiry 705. 


CUSTOM KEYBOARDS AND TERMINALS 

Engineering, Development and Production 

■ Pclnl-of-Sale - Special purpose * Harsh environment 
■ Access control * Data collection * Operator Inpul 
* Unique ■ Induslriat * Any interface, key style or sire 
* No minimum quantity required 

GENOVATION, Inc. 

17741 Mitchell North, irvine, CA 92714 

(500) 822-4333 (714)033-3355 FAX (714) 533 0322 


Inquiry 703, 


BAR CODE 


LABELING SOFTWARE 

On EPSON, IBM, OKI dot matrix at LaserJet. Flexible 
design on one easy screen. Any format/size, Up to 120 
fields/labsl. 10 lexl sizes to 3"-readahta al 100'. AIAG, 
MIL-STD, 2 Of 5, 128, UPC/EAN, Code 39 File Inpul 5 
Scanned Jogo^symboFs (PCX)—$279. Other programs 
from $49. 30-day $$ back. 

Worthington Data Solutions 

417-A Inge! Is St,. Santa Cruz. CA 95960 

(408) 458-9938 (800) 345-4220 


BAR CODi READERS 

Keyboard emu ration for PC/XT/AT & PS/2s, ell 
clones and any RS-232 Terminal. Transparent to 
your operating system. Available with Steel 
wands, Lasers. Slot & Magstripe Readers, Same 
day shipping. 30-day money-back guarantee. 
One-year warranty. Reseller discounts available. 

AMERICAN MICROSYSTEMS 

2f 90 A Regal Parkway. Euless, TX 76040 

(003) 648-4452 (817) 571-9015 FAX (817) 685-6232 


PORTABLE BAR CODE READER 

Battery operated, handheld reader wilh 64K RAM. 54 key 
keyboard, real-lime ctock, 2X16 LEG display, and built-in 
calculator. Supports WAND. CCD. and LASER. Built-in 
program generator supports mulliplo programs and 
data fifes. Interfaces to PC 8 PS/2 keyboards, RS-232 
terminaFs, and HAYES compatible modems. 30-DAY 
MONEY-BACK GUARANTEE. 

AMERICAN MICROSYSTEMS 

2190 A Regal Parkway, Euless, TX 76040 

(800) 648-4452 (817) 571 -9015 FAX (817) 685-6232 


I* T* S* Bar Code Solutions 

Bar codes are easy using our FULL line of readers £ printers, 
They plug and play wilh your existing CPUVprinterAerrnlrka& 
sofiware systems In your olfice, store, truck, feretory or 
warehouse. lT£ h bar code DOS programs print on matrix or 
laser printer* 30 day refund. 1 year warranty. OEWVAFV 
Dealer discounts. 

International Technologies S Systems Corp, 

655-K North Barry St., Brea, CA 92621 - Western USA 
13 Welwyn Court, Richmond, VA 23229 • Eastern USA 
{IBQ1Z2B-MI7 (miMMMfl <8041 741-6725 (FAX) 99D-23D3 


Inquiry 706, 


PC BAR CODE SPECIALISTS 

Bar code readers designed for fast, reliable, cost- 
effective data eniry. They emulate your keyboard, so 
data looks just like it was typed in! Choose from 
stainless steel wand, laser gun, CCD, and magnetic 
stripe scanners. Also, powerful label printing 
software. Great warranty. Generous reseller 
discounts. 30-DAY MONEY-BACK GUARANTEE. 

Seagull Scientific Systems 

15127 N.E 24ti, Suite 333, Redmond, WA S3Q53 

1 -800-756-2001 206-451-8966 


BAR CODE READERS 

For PC, XT, AT, & PS/2, Macintosh, and any RS- 
232 terminal. Acts like 2nd keyboard, bar codes 
read as keyed data. With steel wand-$399. Top 
rated in independent reviews. Works with DOS, 
Xenix, Novell, Alloy, -ALL software Lasers, 
magstripe, 8 slot badge readers. 30-day $$ back. 

Worthington Data Solutions 

417-A Ingalls St. Santa Cruz, CA 95060 

(408) 458-9938 (BOD) 345-4220 


BAR CODE PRINTING SOFTWARE 

■ MS/PC DOS Syslems ■ Import/Export ASCII files * 9 
8 24 pin dol matrix * H-P La serJ a I/P I us/Serie s II 
* Menu-driven pr Memory Resident * Most Label Sizes 

■ Mulliple Densities • Variable Graphic Heights - Code 
39. I m r UPC A/E, EAN 8/13. 126, 93,11, M51/PLE5- 
SEY, PGSTNET (ZIP+4). 

AMERICAN MICROSYSTEMS 

2190 Regal Parkway, Eutess, TX 76040 

(800) 648-4452 (817)571-9015 FAX (817) 685-6232 


DATA INPUT DEVICES 

Bar Ccrte, Magnetic Snips Reeders & SmartCato. Encoder/ 
Reader tor micrDcomputeis & terminals, inclucfing IBM PS/2 
& others. DEC, Macintosh. AT&T, CT, Wyse. Wang. Alt 
readers connect on ihe keyboard cable & are transparenl te 
all software. UPC 4 39 prim programs, magnellc encoders, 
& pwtaWe -readers are also available. 

TPS Electronics 

4047 Transport, Palo Alto, CA 94303 

415-856-6633 Telex 371-9097 TPS PLA 
1-000-526-5920 FAX: 415-656-3843 


Inquiry 707. 
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B AR CODE 


CD-ROM 


COMPUTER BOOKS 


VARIANT MICROSYSTEMS 

BAR CODE READERS DELIVER 

WAN D/LASEFtf MAGNETIC CARD CONNECTIVITY 

■ Keyboard wedges (IntemalrExtemal) Tor IBM PC/XT/AT, 
PS/2, and portables 

■ RS232 wedges tor WYSE, Link, Kimfnon lerminate 

■ Bar coda and label printing software 
’ Full two-year warranty 

* 30-Day Moiras Back Guarantee 

■ Extensive VAH/Deeler Discounts 

45560 Frafirtionl &yd., Sulla 206/ FlWflWt CA 94538 f tsitf 440-2&7Q 

800-666-40A R FAX: (510) 440-2873 


hquiry 708. 


BUYER’S MART 


CHECK THIS OUT! 

Introducing our new 

Super 

Buyer's Mart 

This new ad size gives your sales 
message great visibility to over 
500,000 technically sophisticated 
proven buyers. 

call Margot for 

advertising details 

603 - 924-2656 

(FAX 603-924-2683) 

nquiry 709. 


CAD 


PCS & SCHEMATIC CAD-$195 

“EASY-PC" for single-sided and multilayer boards to 
17"x17* wllh up to 1500 ICs including surface mount. 
Phenomenally fast and easy to use. Over 13 r 000 
copies sold, Needs PC/XT/286/386 HERC/CGA/ 
EGA/VGA. Output to Isserjel/inkjet/dot matrix printer, 
pen-plotter, poo to-pi oiler and NC Drill, Not copy 
prelected, VlSA/M C/AM EX welcome, For full into circle 
inquiry # or contact us directly. 

NUMBER ONE SYSTEMS LTD. 

Handing Way, El. Ives, Huntingdon. Cambs, England. PE 17 4WR 

Tel: 01 1 -44-480-61778 Fax: 01 1-44-48D-494Q42 


Inquiry 710. 


SCHEMATIX 

* Integrated schematic environment 

* Unlimited levels ol design heiranchy 

* 10,000+ components/user expandable 
" Oof matrix, postscript, inkjet printers 

* Board layout/router software available 
- Dos, Sparc, Unix 

VAIL Price: $195 

Silicon Tools 305/570-5580 

Inquiry 711. 


CAD/CAM 


CONTOURING MOTION CONTROL 

FROM A PRINTER PORT! 

Indoxer LPT 1 ''software SpZAH 

NEW VERSION 3 viSwmc 

* Controls up to six stop motors simultaneously, 

■ Linear and Circular Interpolation:. 

* New features to accommodate machine control. 

■ Easy-KHISe DOS device driver. Super Manuel. 

■ CAD-CAM interface available. 

...... . Corporation, 1422 AnaldAva. 

A bi I ity 5 y stems Rcsiyn, pa t mi (21516574336 

1 1 FAX:(215)6S7-7815 


Inquiry 712. 


High Performance Self Contained 
Portable CD-ROM Computing 

Uncompromising Portable CD-ROM Computer Systems 
4-64 MB RAM /12Q-54QMB HDD / Internal CD-ROM 
FCC Class B Certified 
3860X33-$4095 ( 486DX-33 - $4595 

ACCESS INFORMATION INC. 

The information retrieval experts 

_ J - 800 - 847 - 3830 

Inquiry 713. 


Simtal MSDOS Shareware! CDROM, 640 Meg, Sopl 92 $24.95 


GIF* Gh tore CDROM. 6000 imageg, 650 Meg 524 95 

CtCA MS Windows Shareware CDROM. Oct 02 $24.95 

OS/2 Shareware CDROM, Oct 92 524,95 

Source Code CDROM. BOO Meg, Mar 02 $39. 95 

INFO-MAC Macintosh SW, 4000 1 Hies, Aug 92 $39,95 

CDROM Caddies $4.95 


WALNUT CREEK CDROM 

1547 Palos \ferdes Mali, Ste 260, Walnut Craek, CA §4596 

(SDD) 755 99D7 (510) 947 5906 FAX: (51D ) 947 1644 


Inquiry 714. 


MORE FONTS MEAN MORE FUN! 

Fool Fun Hons* un CD-ROM ter tea IBM and ilia Macintosh 

Hundreds at completely useairie toms for your rampirter. This disc 
contains shareware and ireeware tents In TnnType and TypeOne 
PostscflpH (ATMS) tomats and also includes tin Macintosh screen 
lorn llbrarias ol both Ado-bo and AGFA Over 1/3 of the tents on in is 
CO-ROM are FREEWARE I Suggested retait Is 549.00- arilar raw ter 
only 539-0(11 Orders wllhm U.E., add $3.M for OPS shipping and 
orders outside US., add SS.O-D ter airmail delivery. Minnesota 
residents add 6.5% sates tax, 

Wayzota Technology Inc. 

Pool Office Box 807, GraxidFtBpxfs, Mmneocla 55744 
Tel; eOD-735-7321 (21 B) 328*0537 Fax: (g 1- B) 3B6-D5BB 

Inquiry 715. 


COMMUNICATIONS 


X*25, HDLG, SDLC, BSC 

SOLA card and software provides 
’plug-in' synchronous link support for 
PCs which is inexpensive, easy to 
use and robust. 

♦ Up to 180kbps under any PC operating 
system 

♦ Extensive utilities plus third party sup* 
port under DOS, Unix, Windows 

♦ Protocol analyser, test software 
included 

♦ Full function SWA emulation packages 
also available 

Sangoma Technologies Inc* 

Tel. (416) 474-1990 1 -600-366-2475 

FAX (416) 474-9223 


Inquiry 716. 


COMPUTER BOOKS 


Multimedia Production Handbook 
for the PC, Macintosh 8 , and Amiga 
Tom Yager 

Paperback: $39.95 (tentative) 

January 1993, c. 400 pp„ ISBN' 0-12-7S8030-6 

ACADEMIC PRESS 

HBJ Order Fulfillment Dept. #17915. Orlando, FL 32887 
CALL TOLL FREE 1-0O0-321-5068 Or FAX 1-800336-7377 


Inquiry 717. 


COMPUTER BOOKS at a discount 

We specialize In ADVANCED books for developers, 
programmers, computer professionals, and academics. 
15% discount. Lalesl books from over 50 publishers. 
Free catalog. UPS & International shipping. Personal 
service. MC/V1S A/AMEX. CompuServe /bO07.i333. 
GO CBK Windows, C++, G/S2 3 . 0 , UNIX, Mac, OOP 

CompuBooks 

Rl. 1, Box 271 -D, Cedar Creek, TX 78612 USA 
800-880-6818. 512-321-9&52 voice & FAX 


Inquiry 718. 


COMPUTER INSURANCE 


INSURES YOUR COMPUTER 

SAFEWARE CompuleTowner's coverage provides 
replacement of hardware, media and purchased 
software. As little as 549 a year covers accidents, 
theft, power surges and more. One call does it all. 

TOLL FREE 1-800-848-3469 

SAFEWARE, The Insurance Agency Inc. 

PO Bqx 02211,2929 N, Higfi SL, Columbus, OH 43202 

Inquiry 719. 


COMPUTER SYSTEMS 


LOW- LOW- LOW 

Computer Systems/Notebooks/Network Solutions 

iBM-Appie-Compsq-ASTrALH-EvBrex&others 
SURAH 3867496 IS A/E IS A-AM I/My lex Motherboards 

* CD ROMS - Tape Backup * Packet FAX Modem LAN 
Cards * Hard Drives,'Floppy Drives * Memory/upgrades 
■ DRAMS. SIMM Moduteg * Lager Frinterg/Scarinere 

* Plotters & Digitizers * Software 

n I I n A U ii»it 44912 teflMHi Read, Frainont CA M53B USA 
OUnAn InC. Phow; (510)851-5101 Fox: (510) 651-5241 

1-800-543-1001 Nationwide Orders 


Inquiry 720. 


CROSS ASSEMBLERS 


Cross Assemblers $50 
Simulators $100 
Disassemblers $ 10O 

PseudoCorp 

Tie Thimble Shoals Blvd. Newport News, VA 23606 

(604) 873-1947 Fax (804) 673-2154 


Inquiry 721, 


DATA CONVERSION 


TAPE CONVERSION & DUPLICATION 

* OC2O0O « 1/4" Cartridge (AS/400) 

* TEAC * 4mm OAT 

* 6mm EXABYTE * DEC TKxx media 

- 1/2" Tape ■ 3480 a 3490 

Mainframe, Mint ar Micro - popular or obscure. 

Fixed price quote by return. Stendard turnaround 24 Flours, 
TEL 1 800-392-5373 FAX; 405-321-2741 
TEL 44+ (0) 734-890042 FAX: 44+ (0) 734-890040 
Vogort Enterprises Ltd. 

Unit 5 Forrest Court, Oaklands Park, Fishponds Road, 
Wokingham, Berks., RG112FD, England 


Inquiry 722. 


DATA RECOVERY 


Ontrack 

DATA RECOVERY 


* Unsurpassed success rate * Fast turn around 
* Priority service available • Clean room 
■ Expertise in DOS, OS/2, Novell, Macintosh, 
Unix, Xenix, Sun, DEC, Wang, 

Banyan Vires and moreE 
MN:1-8D0-872-2599 • CA: 1-800-752-7557 
6321 Bury Drive, Eden Prairte MN 55346 
2400 Main Street, Suite 200, trvine CA 92714 

Inquiry 723 , 
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THE BUYER’S MART 


DATA RECOVERY 


Now we're 
ONTRACK in 
London Too. 

ONTRACK DATA RECOVERY 
EUROPE, LTD. 

Surrey House, 34 Eden St.. Kingston upon Thames. Surrey KT1 1ER LUC 

0800-24-39-96 • 44-81-974 5522 


Inquiry 724. 


TAPE DATA RECOVERY 

• DC2000 • 1/4" Cartridge (AS/400) 

• TEAC • 4mm DAT 

• 8mm EXABYTE • DEC TKxx media 

• 1/2" Tape • 3480 & 3490 

Whatever the Hardware Software & ProWem. 

If there Is data on a tape we will recover It. 

TEL 1 800-392-5373 FAX: 405-321-2741 
TEL 44* (0) 734-890042 FAX: 44+ (0) 734-890040 
Vogon Enterprises Ltd. 

Unit 5, Forrest Court, Oaklands Park, Fishponds Road, 
Wokingham, Berks.. RG11 2FD. England 


Inquiry 725. 


Inquiry 726. 


THE #1 CHOICE 
in disk & tape conversion 

for many leading corporations, government agencies, 
law firms, and companies in every indusUy-wond-wtde 

Free test • Satisfaction guaranteed 

Graphics Unlimited Inc. 

3000 Second St. North. Minneapolis. MN 55411 

(612) 588-7571 FAX: (612) 588-8783 
1-800-745-7571 


Inquiry 727. 


IBM PC^TO -*HP FILE COPY 

✓ New Interface ✓ BDAT2ASCII 

Allows IBM PCs, PS/2, compatibles to 
interchange files with Hewlett-Packard 
Series 70, 80, 200, 300, 1000, (UF media). 

Oswego Software 

Box 310 708/554-3567 

Oswego, IL 60543 FAX 708/554-3573 

CALL FOR A FREE DEMO! 


Inquiry 728. 


CONVERSION SERVICES 

Convert any 9-track magnetic tape to or from over 
5000 formats including 3JT, 5!4", 8" disk formats & 
word processors. Disk-to-disk conversions also 
available. Introducing CD-ROM conversions. Call 
for more info. 

Pivar Computing Services, Inc. 

165 Arlington Hgts. Rd., Dept. #B 
Buffalo Grove, IL 60089 (800) Convert 


DATABASE 



DIAGNOSTIC 


"..PINPOINT ANY PC FAILURE." 

John C. Dvorak, PC Magazine 6/30/92 

Top-rated PocketPOST Power On Self-Test card 
with diagnostic software for ISA/EISA/Micro¬ 
Channel. 180-page book. Hones your trouble 
shooting skills. CALL NOW 

DATA DEPOT, Inc. 

1710 Drew Street #5, Clearwater. FL 34615 

1-800-275-1913 

813-446-3402 FAX 813-443-4377 


Inquiry 730. 


Inquiry 731. 


EDUCATION 


B.5. & M.5. In 
COMPUTER SCIENCE 

The American Institute for Computer 
Sciences offers an in-depth corres¬ 
pondence program to earn your 
Bachelor of Science and Master of 
Science degrees in Computer Science 
at home. B.S. subjects covered are: 
MS/DOS, BASIC, PASCAL, C, Data 
File Processing, Data Structures & 
Operating systems. M S. program 
includes subjects in Software 
Engineering and Artificial Intelligence. 

AMERICAN INSTITUTE 
for COMPUTER SCIENCES 

2101-BY Magnolia Ave. South, Ste. 200 
Birmingham, AL 35205 

800 - 767-2427 205 - 323-6191 


ELECTRONIC MAIL 


ELECTRONIC MAIL-Novell MHS 

• Stand alone computers, Laptops, Netware. Lantastic 

• Set up your own hub 

• International network 

• Workgroups, privacy, use your regular phone line 

• $100.00 per computer station - unlimited phone 
support and design assistance. 

Selections & Functions, Inc. 

Call for a brochure (617) 826-1553 

25 Washington Street, Hanover. MA 02339 


ENTERTAINMENT 


53 EGA/VGA GAMES 

Buy this super collection of best-selling 
games for only S9.95, including shipping | 
and handling. (Please add S5.00 for 
foreign orders.) Credit Cards Only. 

SMC SOFTWARE PUBLISHERS | 
(619)931-8111 ext. 511 


Inquiry 732. 


FINANCIAL SOFTWARE 


BrainMaker: 

“The most fascinating computer soft-1 
ware I’ve ever seen.. learn about this! 
stuff.” John Dvorak , PC Mag. Predicts stocks, I 
bonds, sales, inventories. Comprehensive) 
manual. Menus. 12,000 sold. PC or Mac. 

Still only $195! 

Free Flyer: 800/284-8112, 916/477-7481 

California Scientific Software 


Inquiry 733. 


DATA/DISK CONVERSION 


DISASSEMBLERS 

1 



CONVERTING YOUR DISKETTES? 
ENTRUST THEM TO US! 

2500 Word Processor & Computet formats, 

314 *, 5X 8” Disks. Mag Tapes, Mag Cards. Cartridges, 
Cassettes & 8 MM Custom Conversions. Programming 
& Applications Development 

DISK DUPLICATION 

OCR SCANNING SERVICES 

Call us for Quafity. Best Pnces and Quickest Turnaround Tima 

COMPANY COMPENDIA. INC., 55 E. Wasfwngton St..#237 
Chicago. IL 60602 TEL 1-800-374-DISK FAX: 312-419-1380 


DISnDATa” 80 x 86 .exe/.com/.sys~.asm! 

• New! Fully^ automatic mode. (No Prompts!) 

• AccuRATE-uses compiler-proven flow analysis. 

• Fully-labeled output 100% Masm compatible. 

• Prog, size limited only by available memory! 
DISnDATa 4.6-3’*" or 5’A” disk+manual $165 

Pro/Am Software Ph: (513) 435-4480 
220 Cardigan Road Dayton, OH 45459 



FLOW CHARTS 


FLOW CHARTING 3 

• High resolution print outs... 
dot matrix or laser 

• Multi-page charts... 
portrait or landscape 

• Import/export capabilities 

• 35 shapes, 10 fonts, 4 line styles 
Calf tor tree demo disk! 

PATTON & PATTON 800-525-0082 ext. 1317 

Software Corporation486CochweCr.MonjnnHfl.CA9503/ 
See our ad on page 104 



Inquiry 734. 


WINDOWS FLOWCHARTER $129 

RFFlow 2.0 is a professional drawing tool for 
flowcharts & org. charts. Requires Microsoft Win¬ 
dows. 100 shapes auto adjust in size. Diagonal 
lines and curves. Auto line routing and re-routing. 
Click on a shape to bring up a sub-chart. Move 
charts to other apps. via the Clipboard. Call for free 
trial disk 

RFF ELECTRONICS 

1053 Banyan Court, Loveland, CO 80538 

Phone: (303) 663-5767 FAX: (303) 669-4889 


FRAMEWORK/FRED 


The Framework Magazine 

Framework enhancement programs, 12 issues $29.90 I 
Unlimited Framework and FRED support Access | 
undocumented powers of Framework & FRED 

fBase for Framework $190.90 

The fastest disk database access in existence dBase f 
Index optimization and compression 

Selections & Functions, Inc. 

(617) 826-1553 

25 Washington Street. Hanover. MA 02339 


G.I.S. 


Digital Quad Maps 

Local Street Maps, State Maps, and World 
Maps in DXF. PCX, PICT, PIC or TIF 
Formats. Gigabytes of Map data available. 

Mi cro Atop & CAD™ 

(303) 988-4940 


Inquiry 735. 
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GRAPHICS 


JAPAN MARKET 


LAPTOP PERIPHERALS 


r~ 

for 


HARVARD GRAPHICS 


300-448-NERO 


Inquiry 736 


HACKING/SECURITY 


BLACK BOOK ON 
HACKING ano SECURITY 

All E10W 1993 edition 
I Includes many expert tricks and: techniques you can try 
| *>■ Ttie"Howto"doi1andpneviBnlttbook 

You toil! he surprised to see hoto vulnerable systems are! 
Fast delivery! 

Send only $25 U.S. check or money order to ; 

| NYTEK INNOVATIVE COMMUNICATIONS 

RO. Box 2750, Station C 
Oitevto. Ontario {Canada) Ki P 5We 


Inquiry 737. 


HARDWARE 


Pre-Owned Electronics, Inc™ 

THE Independent Provider, serving the Dealer. 

Professional, Corporate. Government, and 
_Educational Buyer since 1935_ 

APPLE II & MACINTOSH 

SYSTEMS * PARTS - EXCHANGE REPAIRS 


Calf for a Catalog... 800-274-5343 

INT'L: 617-275-4600 * FAX: 617-275-4848 

205 BURLINGTON ROAD - BEDFORD, MA 01730 


nquiiy 738. 


HEWLETT PACKARD 

Buy - $eti - Trade 

LaserJet CotorPro 

DeskJet DraFtPra 

RuggedWriter DraftMaster 

Electrostatic Plotters 

* Mnnochrome and Goto 
MP iJCffla Workstations and Vectras afcso available 

T* E + Dasher 8t Associates 

4117 Second Ave.. S. Birmingham, AL 35222 

Phone: {205) 5914747 Fax: (205) 591-11DB 
(800) 538-4838 


inquiry 739. 


HARDWARE/COMPUTERS 


SC/FOX™ EMBEDDED COMPUTERS 

PC Parallel C^rocessor Ptejin Boards; lb MIPSavg 50 MIPS burst, 
using Ihft SC32 32-bh CPU Or Ihe tB-K Haxria FlTX 30GQ 11 ', 

VME MasterfSlaw System Controller SBC: ill MIPS avg 70 MIPS burst, 
uses FITH 2DM cpu. SCSI. Z eer, t ptr purls. Id B40K bytes. ■ 

Stand-Alone Single Board Computers; lfi MIPS avg 60 MIPS hurst, 3HI 
or 100x1 corn rn Eurocard-&j£ u&na eider SC32 or H17 2KH. 

WeBjfor emfcecHed real-lime ognflrol, dale aoqulsilm roboiics. and signal 
prccfissing. OEM soltware ctetelDjmiBpr system meluised. 

SILICON COMPOSERS INC (415) 3224763 

203 California Avenue, Piak) Alto, CA 94306 


Inquiry 740. 


INDUSTRIAL SOFTWARE 


Industrie]I Automation Products 

We produce TRUE industrial products such 
as: PCs, acquisition add-on cards, embedded 
controllers and software, Call for our FREE 
full-line catalog. 

ELSI5T 

Electronic Systems 

Via Bradalini, 15, 15033 Casals MTO, ITALY 
Ph 142/4519S7 FAX 142/451988 BBS 142/453165 


Inquiry 741, 


Seek Software Developers 

Wa are looking lor compands developing competitive software 
products lor PCs and aggressively walling lo enter Japan market 
Enormous Japanese PC software market attracts worldwide 
attention. Do not worry about even though you are iinlamlliar with 
Japan market or do not hart welt organized sales network in Japan 
Our technical engineer is pleasMl to help you by modulations to 
Japanese PCs IT your company deserves, our considering, plea&e 
feel tree to fax us today lor details. Product catalogs and company 
profile are highly welcome. 

Grken Shoji Co., Ltd, 

Fax: 51-052-972-6577 Phone; 81-052 972^544 
6F Seer Bldg 2-3. i-chome, Izuml. Higashi-Ku. Maqoya *6i, Japan 

Inquiry 742, 


LANS 


The $25 Network 

Try the 1st truly tow-cost LAN 

- Connect 2 or 3 XTs, ATs t 386s, 486s 

* Uses serial ports and null modem cable 

* Runs at 115K baud - approx 8500 bytes/sec 

* Runs in background, totally transparent 

* Share disks and printers, etc. 

* Needs only 15K Of RAM 

Little Big LAN 

The moat flexible network 

* Peer to Peer LAN to 250 nodes 

■ $75 total software cost, not per node! 

* Link via serial, parallel, or Arcnet 

* Link via Ethernet or Modems soon 

* Mixed mode routing 

* Typically only 35K of RAM 

Skeptical? We make believers! 

Information Modes 

P-O- Dreamt F r Denton, IX 78202 

Tech 817-367-3339 Orders 800-628-7992 

H o u rs 1 -5 M on/Wed, 9-5 Tue/Thu/Fri CST 


Inquiry 743. 


LAPTOP COMPUTERS 


USED COMPUTERS 

MAJOR BRANDS - WIDE SELECTION 
IBM - COMPAQ & OTHERS 

Computers from S99 Cotot Printers $23S 

Maori Monitors from $25 CGA Cater Monitors $129 
IBM 5140 LAPTOP $349 
IBM PCjr & CONVERTIBLE PARTS & ACCESSORIES 
KARD-TO-RND ITEMS FOR OLDER PC'S 
FREE CATALOG 
COMPUTER RESET 

P.O. Box 461782, Garland, IX 75046 

Phone (214) 276-8072 S FAX 80S {214} 272-7520 


Inquiry 744. 


LOCALIZATION 


Software Developers! 
Localization Managers! 

Now you can manage software 
translation more efficiently and simply 
with IDOC's new software 



* Lower translation cost 

• Faster time to market 

• Consistency across releases 

* Localize on any platform 

Call for a FREE demo disk 

1 -800-336-9898, ext XL8 

I DOC, An International Documentation Company 


Inquiry 745. 


Auto Adapters 

» 12V battery systems 

■ Small package wilh high efficiency 

■ Plugs between computer and lighter receptacle 

- $99 10 $129 ■ Designed and mecte m. USA’> 

In stock lor Appte PimsrBook (1Q-30V input). Canon BJ 
printer, Commodore, Everest Tempo LX. IBM, Kodak Diconix 
printer, Sanyo, Sharp. Toshiba, 2eos 

Custom adapters designed for OEMs. Serial interlace 
cards for Toshiba and Sanyo. 

EMPIRE ENGINEERING 

California USA 

tel ©05/543-2816 fax 506/543-2820 

Inquiry 746. 

OPTICAL STORAGE 


Optical Disks 

WE STOCK ALL BRANDS OF OPTICAL MEDIA 
We Also Carry Optical Drives, 

DAT & 8mm Products 

★ * CORPORATE DISCOUNTS * * 

CITY COMPUTER & SUPPLIES 

271 Schrop Avenue, Akron, Ohio 44312 

1 (800) 759-6868 (216)784-4464 

FAST NEXT DAY UPS 

Inquiry 747. 

PROGRAMMERS TOOLS 


REDUCE DEVELOPMENT TIME 

OPTLINK™, OPTLIB™. and OPTASM tM 
are highly optimized development tools 
with virtually unlimited capacities for DOS, 
Windows, and OS/2. Supports MS C/C++ 
v.7 too! 

SLR Systems, Inc. 

1622 N. Main Si, Butler, PA 16001 
call (412) 202-0864 or fax (412) 282 7965 

Inquiry 748. 

C and C++ DOCUMENTATION TOOLS 

■ C-C ALL ($59) Graphic-tree or CdlterVcalled he ranch y 

■ C-CMT {J69J Generate, insert, update comirenttoocfca, 

• C-METRiC ($59) Path eamplexiry, linaatetmte/mmsnenls. 

■ C-LlST ($69) List, aetton-dtegrem, reformat progrems- 

♦ C-REF ($59) Local,'‘gtohal/parameter cioss-refe ranee. 

■ C-DOC ($199) AH 5 as 1 DOS program. <=15,W0 lines. 

* Professional ($299) *=150,000 lines. DOS. OSte. Windows. 

SOFTWARE BLACKSMITHS INC, 

6054 St. Ives Way. Mississauga. ONT. Canada L5N-4M1 
Votce/Fax: {<116) E5&-4466 Demos/BBS; (410] 858-1916 

Inquiry 749. 

Boost Your BASIC with ProBas! 

■*“ ProBasS add-5 930 new commands to QB/PDS 
Written in assembly tor speed 

Gives your prdgrams a professional look 
ri Easy to use. money back guarantee, 8195 
« Other add-ons for BASIC, C & Visual Basic avail, 
FREE DEMO Disk AND BOOKLET 

TeraTech {boo) 447-9120 xiooz 

Ttepi HW0,100 Park Ave.. Suite 3S0, Rtwtorlte. MD 20S5Q 

ton +1 (M 1 ) 424-3903 Fax (301) 762-5155 BBS (301) 762-6164 

Inquiry 750. 

Structogram s 

Sullware Documentation made quick and easy with PANORAMA 

■ Structagrams (Nasar-ShneidE-rmann) au Lc matlcally from 

Ihe source code m a Hash 

■ Hierarchie-trees of modules, proceduraa 

■ Headers of modules, procedures 

■ Software-Metrics; McCabe comptexity, LOC and more 
Available lot Tutho Pascal. C. Modute-Z, Fortran-77. PUM, d8asfi 
PANOflAWA Standard (Paswr, c, Moduia-Z| $495 

PANORAMA Ute: I2SS WuesL Informotik AG 
Schuetzenstrasse 11; CH-8245 Feuerthalen; Switzerland 

Int i (+41 50) n 31 32 FAX: (+41 S3) 29 31 43 

Call or Fax ter intermation arte Free Jemc. 


Inquiry 751. 
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THE BUYER’S MART 


PROJECT BILLING 


SECURITY 


SOFTWARE/ENGINEERING 




CLIENT PROJECT 

A Time and Billing System that accounts 
for charges to an unlimited number of 
projects (or matters). Price with limited 
time discount, $129. Demo available. 

Micro Billing Systems, Inc. 

117 W. Harrison. Ste/624M, Chicago IL 60605 

Teh (312) 939-1869 Fax: (312) 939-1351 


BIT-LOCK SECURITY 

Piracy SURVIVAL ID YEARS proves effectiveness oi 
powerful multilayered security Rapid decryption 
algorithms. PARALLEL or SERIAL port-transparent 
security device Complemented by economical KEY- 
LOK 1 ' 1 and muttifealured COMPU-LQCK 11- ineLiding 
cOunldown. timeout, data encryption, and multiproduct 
protection. {Dos/Unix/Macl. Also, access ccnlrnl. 

MICROCOMPUTER APPLICATIONS 

3167 E. Olero Circle, Littleton. CO 8Q122 

(303) 770-1917 


SAUNA: 3D THE RMAL ANALYSES 

■ Models: PCBs, plates, heatsinks, enclosures., 
rmjlhboard enclosures. ■ All heal transler modes: 
oonvoctlon. radiation, conduction - Interactive menu- 
driven - Thermal parameters library - Fasl “what If: 
dimension, maf’l, rrnish, analyses * Easy to learri & use ■ 
IBM PC A Macintosh II 

Call for free evaluation program 

Tatum Labs, Inc. 

1287 N. Silo Ridge Drive, Ann Aftor, M l 4810B 

313-653-5010 

Inquiry 752. 

inquiry 757. 

Inquiry 762. 

REPAIR SERVICES 


SHAREWARE 


SOFTWARE/GRAPHICS 




VIDEOS 

■ Laser printer mai nl/repal r tar the layman 
(2 hrs.) $39,95 

* Dot matrix printer maint/repair fur the layman 
(30 min.) $39.95 

* Fax machine maint/repair for the layman 
(30 min,} £39.95 

STOP UNNECESSARY SERVICE CALLS! 
SPECIAL! BUY 2, GET ONE FREE! 

Ail credit cards accepted. $3.60 ForS&H 1-800-537-0589 

Viejo Publications, Inc. 

4470-107 Sun&al Btvd. Ste 600, Los Angeles, CA 00027 


NEW NEW NEW 

Rocket "93” HQ CD ROM 

600 megs of High Q. Shareware $39,95+ 
Latest Shareware on floppies $1.98 ea.+ 
Lowest Prices - Highest Quality 
Catalog Available 

ROCKET SHAREWARE 
1-800-727-9724 


OFF, PCX. TARGA. GIF. DIB. BMP, OCX, EPS. WMF. 1UP0. PICT. JPEG 

AccuSoft Image Format Library 3.0 

The rmw/ OQmpntmasive raster support Id my on the market" 
Impart, export, convert, display, and print all above formatsl 
DOS & Windows versions included in one package No royalties. 
Includes several sample programs with source coda. Supports 
all languages. Formal comp slit itily guaranteed! B3, G4. TIFF-F, 
multi-page images etc H dials, scale, color reduction, sharpen 
etc 31} day satifaction guarantee. £495 

AccuSoft Corporation 

160 E. Main SL, P.O. fiox 1261, Wesfoora. MA 01501 
(800) 525-3577 (508) 898-2770 FAX (508) 898-9662 

Inquiry 753. 

Inquiry 758. 

inquiry 763. 

SECURITY 


SOFTWARE WANTED 





FIGHT PIRACY! 

* EVERLOCK 3.0 * 

SOFTWARE COPY PROTECTION 

New Option Board Safe-New Remote Registration 
New CPU L0CK-CD ROM LOCK and more 

* EVERKEY HARDWARE LOCKS ■* 

Ax-Tech Software, Inc, 

Calf fora Eat East Franldin, Richmond, MOB40B5 

FREE f&ie} 776-27tx) 

Demo (600) 227-0644 FAX ( 816 ) 776-839B 


Publish Your Program! 

Young, enthusiastic and successful software 
publishing company looking for PC 
productivity and utility software to acquire or 
publish. For a confidential review of your 
software product, send information lo 
Software Adv„ 2210 Wilshire Blvd., #836, 
Santa Monica, CA 90403 or circle our 
number on the Direct Link Card in the back Of 
this issue. We will contact you promptly. 


SCIENTIFIC VISUALIZATION 

Graphics library tor VGA and ET4Q0O Super VGA. Up 
to 1024x768 resolution. Supports HiColor and 24-btt 
true color. 2-D & 3-D w/perspective. Gouraud shaded 
polygons. Z-buffer hidden surface removal. Animation. 
Mouse & joystick support. Scale and rotate text. 
Storertetravel m PCX formas. For MS FORTRAN. C 
version available soon. $250. Call far tree demo disk. 

AEROSOFT CORPORATION 

5562 Bells Ferry Rd„ 5urte 233, Acvrorih, GA 30102 

Tel/FA)t (4 CMj 817^13M 

Inquiry 754, 

SOFTWARE/ACCOUNTING 


THE ULTIMATE COPY PROTECTION 

* Cpnpsstelu menu driven Quite Simply 

■ Defeats elf Hffld*flrWSaflwi™ Copiers The- Best 

■ Nd Source Code Changes Ways Jo 

■ Mulltipte Lay Bring Protect Your Valuable 

* No Damaged Media Software imtslmmt 

* Fulll Hard Cfet l LAN Support 

* Unlimited Metering, FREE Demo Disk 

STDPVIEW U STDPCOPY PUJS J (BM) I79-22M 

BB1 COMPUTER SYSTEMS, INC. (mdbtmom 

14105 Heritage Lane, Silver Spring, toD 20906 

FAX: (301)460 7545 


dBASE BUSINESS TOOLS 

- GENERAL LEDGER - PORCH QFID/INVNTTQRY 

• ORDER ENTRY ■ACCOUNTS RECVABLE 

■ JOB COSTING ■ JOB ESTIMATING 

* BILL OF MATES « SALES ANALYSIS 

■ PAYROLL ■ ACCOUNTS PAYABLE 

S99/S199 ea. + S&H 

dATAMAR SYSTEMS Cnecl Card-Check-COD 

6969 D Corte Santa Fa, San Diego, CA 92121 

(519) 452-0044 (800) 223-9963 


Develop CAD/CAM. GIS, A/BC Products 
ON TIME jmd UNDER BUDGET withira 
“CAD/CAM Developer's Kit" Series 

Tha CCDKs are libraries ol C lunchons which support 
routines for DXF inputteutpul, grephical display, line/ 
arQfltlips&'NlJFlB splmo cunslroCtion/edlitjng. and. much more 
ihan can be described hero. 

Building Block Software, Inc. 

371 Moody Slroel, Waltham, MA 62154 

Voice (617) 899-4350 Fax (617) 899-4399 

Inquiry 755 

SOFTWARE/BUSINESS 



Cop's Copy Lock II 

The professional software protection with 
TRUE Machine Install. Option Board safe, 

OS/2, Networks, Windows, and Trace 1020, 

LINK Computer 

Inti: + 45 31232350 Fax: + 45 3123844B 

US/CAN: 800-344-2545 FAX: 408-923-7061 


YOUR SALES MESSAGE 

about ihe special computer product or service 
Chat you provide betengs in print 

THE BUYER'S MART 

can help you reach computer profess lOivats and 
produce valuable Inquiries tar your company! 

Cali Margot GnadQ For more information! 

603-924-2656 

or 

Fax: 603-924-2656 


Inquiry 756, 
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DATA ENTRY SOFTWARE 

Full leaturod. heads-down data, erttiy 
with two-pass verification, edi! language, 
operator stats, much more! Designed for 
the PS/2”. PC, XT, AT or compatibles 
PCs from $395 LAN- version available 

FREE 30 day trial 

Computer Keyes Tet 206/776/6443 

21929 Makah Rd., Fax: 206/776*7210 

Woodway, VYA 96020 USA: SOGrtSfrOeoa 


SOFTWARE/ENGINEERING 


Mixed Mode Simulation 

* NEW tsSncF 3 with * Schematic Entry 
Analog/Digital simulatian * Extensive Model Libraries 

* Draws waveforms js the * Waveform Analysis 

simulation reus * Fall SPICE programs starling 

* PC and Maclrvlnsli Vflrsiuns at 595- Complete systems 

* Filler Oasign from $99D 

Call for your Free Demo and Information kit. 

P.0. Box 710, San Pedro, CA 90739-0710 * A. .. .il 

3W-S33-P7W. FAX: 3W S33 9653 | |J TUbOTT 


Inquiry 761. 


'The Ultimate CAD/CAM/CAE Programming Engine” 

Slash your development time, with your CAD programming 
compenion, TG-Profe5sinnal v.J.D, the most inmplate C/C++ loOlbDK 
ol 20 4 3D geomemc rtralirres evitable tedayl Over 800 rautines 
ncluang NURBS. DXF, Gracrucs, Spacing, tfekJen Line, Transforms, 
Perspeclives, fMtygcrt (Int/UifwWBIfl), Clipping, Tangonls and mare. 
Homines tor drawing using RGI or MSC Graphics. Full Source 130 day 
guaranies USA $500.00. Use MSC. Boriend QC++. WATCQM G386 
w Molanare HXJft C/C++. Caff 1-&00-635-7760 or Fax/Phone 214- 
423-72SS (or tree 30 page technical paps'. 

Disk Software Inc. 

109 S. Murphy Fid.. Plana. TX USA 7pOfl4 


Inquiry 764. 


RAINDROP™ 

FAST, compact F’rtScrm Utility for end users AND 
developers. Hardcopy as fast as 10 secs Average binary 
5 L7e - 0 kbyte, 14 video graphic standards. Scale, rotate, 
colorize and mors ’CALL' (ram user-written programs. 
Complete 9- & 24-pin dat-Tpalrix. inkjet, and iaearjet library 
$44.95 + $3 s/h. 

ECLECTIC SYSTEMS 

BIOS SI. David CL. Springfield, VA 22153 

(703) 440-0064 Fa x (703) 455-0965 


Inquiry 765. 


































































SOFTWARE/GUI 


SOFTWARE/SCIENTIFIC 


STATISTICS 


GUI TOOLKIT ONLY $249 

Full source code included 

TEGL Windows Toolkll tels you create DOS based GUI apps 
that are completely standalone, Over 500 functions. Manus, 
rrHMJSfl S keyboard support, dialogues, and more. Includes 
TEGL graphics interlace which has drivers tor most popular 
uldso modes, Supports most C and Rascal com pile rs- 
Pngiected mode vgreion ie only $493. SSto royalties. 

TEGL Systems Corporation 

P.G. Box 530, Stn. A, Vancouver B.C. V6C2N2 
(604) 669-2577 FAX (604) 688-9530 


I Inquiry 766. 


I SOFTWARE/INSTRUCTIONAL 


KNOWLEDGE is POWER 

Computer software shows you how to Speed Read and 
Speed Leam. Read up to 3GOO words per minute and 
beyond. Train on your home computer 25 minutes a 
day. Wrthin 30 days you loo can be a speed reader. 
Amazing results from firsl lesson reveal speed reading 
secrets I Specify MAC or PC. Send the introductory 
price of $34.95 to: 

KP-WARE 

P.0, Box 2042. Kingston. R.I. 02881 

FAX V/MC 401-762-2511 


I inquiry 767. 


SOFTWARE/MATHEMATICS 


OPERATIONS RESEARCH @ $149 
for your IBM or Compatible 
LPfift Linear Programs up to 3000 by 15000. 

BLPfll-Linoar Programs with Bounded Variables 
MILPfll-Mjxed- Integer Linear Programs. 

MXLPM-Larofl Model Mind-tntflpr IP. 
1 ^A34“Trw»portadc*^rans3Wpmcnt Problems. 
NLF68-Nonllnear Obtecttve Programs. 

Stiidemitllinw Red need capacity versions for sludents. 

Turbo Pascal Unlls-DbjecJ modules tor developers 

Eastern Software Products, Inc. 

F.0.Box 1S32B. Alexandria, VA 223M 
(703) 360-7600, fax (703) 360-7654 


Inquiry 768. 


GEOMETRY/TRIGONOMETRY CALCULATOR 

Apollonius - Sketch-based geometry/ trigo¬ 
nometry solver. State-of-the-art variational 
geometry system lets you sketch your geomelry or 
Frio problem and automatically solves for 
distances, angles and areas Integrated equation 
calculator, graphs and tables plus DDE and 
clipboard support Ideal for surveyors, engineers, 
machine shops, students, architects, or anyone 
who uses trig. Runs under MS Windows 3.0 $98 

Saltire Software 1-800-659-1874 


inquiry 769. 


SO FTWAR E/P AC KAGIN G 


FREE SOFTWARE 
PACKAGING CATALOG 

Everything you will need Id Peonage. Distribute, and Ship Your 
Software 1 ! From manuals Ann fandom lo mailers and snippers 

LABELS • LABELS * LABELS 

For your diskettes, plain or custom printed 
dot matrix or laser printer .. Iras samples 

—FREE CATALOG— 

Hide & Associates 

0666 MonlicelJo Dr,, Wesl Chester. OH 45069 

Phone/Fax: 513-777-8586 


Inquiry 770. 


STOCK PACKAGING 

to help you 

market your software 

ask for catalog 92 S 

Can 708 390-7744 

or fax 708 390-9886 

PolyQuick Co. 

1243 Rand Road, Dos Plaines. IL 60016 


Inquiry 771. 



WinSTAT™ Statistics for Windows 

All the statistical methods you need, with all the 
convenience of Windows! Up to 65,000 variables 
and cases. Import/axport Lotus, dBASE, etc, files. 
Copy & paste tables and graphs to word 
processor. Call for brochure and/or $10 demo, 
V/MC/PG. 

Kalmia Co. Inc. 

Depl. 63, 71 Dudley St, Cambridge, MA 02140 
Phone/FAX: {617)864-5567 

Inquiry 777. 

MOSS 5.x Series - $125 

Easy-tD'LiM menus £ spread sheel, Multiple repression. 

T-tests A MOV A (up to 10 factors, rep. measures, 
covariance}. Forecasting. Factor, cluster, & discriminant 
analysis. Nan pare meincs Cross Tabulation. Graphics: 
histograms, box, scatter, etc Reacts ASCIt/Lotus Many new 
add-on modules. 

NCSS 

329 North 1000 East, Kaysville, UT 34037 

Phone; 801-546-0445 Fax: 801-546-3907 

Inquiry 778. 

UTILITIES 


FastTrax the best disk optimizer 

* Speeds disk access, reclaims wasted space 

* Defragments any size DOS disk incl. >1 Gb 

* No limits on directories, files or dusters 

* Unique in-cylinder method reduces seeks 
- MakcTrax {ind) for custom file placement 
■ Batch operation, power failure protection 

FastTrax International 

880 Ensenada Avenue, Berkeley CA 94707 

24-hr Seles and Tech support (510) 525-3510 

Inquiry 779. 

PEN PLOTTER EMULATOR 

FPLOT turns your printer into an HP pen plotter, 
Fast hi-res, no jagged lines. Vary lire width, color. 
Screen preview - zoom, pan. Works with most 
CAD programs. Supports most printers. Requires 
□OS 2.1 or higher. *11&+$3 S&H. VISA/MC/Chk/MO. 

FPLOT Corporation 

24-16 Stein way St,. Suite 605, Astoria, NY 11103 

718-545-3505 

Inquiry 780, 

WINDOWS 


HyparPhoto db - A Hyper!mage/document 
menagemenr system under MS-Windows™ 3.x 

Displays itiuibpiB endows or imafl« jiu riacurmtis m true cwk di row 
■color machine ftsEdtiLilcs tori into, Inages ch symbols Id any posl Inside 
an unaoa. Easily sromhas foam Image to image tfirroigh successive levels «l 
detail. MhUs a p&iiM inside an image tw enlorlng its name- eg. address 
Organic Images and hies in a nfltworkrtekkxiaf database. Users can design 
their awn intorinalien tamplalBS mid search with multiple keys, include a 
pfwurlul editor, Rkr s&cuilly & rreesordi. Link lo clipboard. Pan and zoom 
within images. Work with PCX, BMP, TlF. GIF, Postscript life Formats, 
Nrtmrk Vflrs. Avail. inlrodijclury utter - $1SS. 

Friendly Information Systems, Inc. 

3d Bow Avenue, Dfldham, MA 02026 
(500) 4S0-OOO3 m (017) 329-1620 

Inquiry 781. 

88 WINDOWS PROGRAMS 

Buy this fantastic collection for only S9.95. 
Features games, business, utilities, education, 
home and graphics programs for use in 
Windows'. Price includes shipping and 
handling. (Please add $5.00 for foreign 
orders.) Credit Cards Only. 

SMC SOFTWARE PUBLISHERS 
(619) 931-8111 ext. 511 


Inquiry 782. 
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COOK EXCEL SPREADSHEETS 

XSolver optimizes spreadsheet models using 
simulated annealing. It can find global minima of 
functions of many variables even when multiple 
local minima exist. Requires Windows 3,x and 
Microsoft Excel 4.0 for Windows, Only $150. 

Exatech Software 

6647 N. Academy Btvd, Suite 537. Catorato Springs, 00 80907 

(719) 599-8727 

Inquiry 772, 

VTgX Scientific Desktop Publishing 

• Equations • Tables - Graphics * Scalable 
Fonts - Supports most printers * WYSIWYG 
previewer * Foreign Languages * Special 
Symbols ■ Font Effects * Indices ■ Only $299 

Tp* of Tomorrow"-Notices of AMS, March 1997. 
Call row for a FREE DEMO DISK 

Micro Press, Inc. 

68-30 Harrow Street, Forest Hilts, NY 

Tel (718) 575-1816 Fax (718) 575-8038 

Inquiry 773- 

FREE CATALOG 

A great selection of scientific software products 
for plotting, no n-linear curve filling, chemical 
equilibrium, simulation, statistics, symbolic 
algebra, and more. Prices from Si 50. Call: 

1 - 801 - 943-0290 

MicroMath, Salt Lake City, UT 84121-0550 

Inquiry 774. 

OVER 300 PROGRAMS AVAILABLE! 
FREE CATALOG! 

* COQO Routines * Log Picking & Analyse 

- Surface Modeling * Pohoteum bfltabasos 

- Grlddlrig a Contouring ■ CM £ Gaa Economics 

* Groundwater Modeling » USGS QigHal Elevation Quads 

■ Molecular Modeling ■ Dgia Carwereion 

* Astrooomy * StaBsHcal Analysis & Plotting 

■ Gaophyatca ■ Geo & Hydro Chronical Analysis 

■ Base Mapping * Hydrodynamic Modeling 

4251 Ki P lin 9 Sl Ste 5S5 
ftOCK WOlt? Wheat Ridge, CO 60033 

(303) 423-5M5 - fax (M3) 423-6171 - RockFAX - (303) 423-7112 
‘24-hr. fax on-demand product information service 

Inquiry 775* 

SOFTWARE/SORT 


OPT-TECH SORT/MERGE 

Extremely fast Sort/Menge/Select utility. Run as an MS- 
DOS command or CALL as a subroutine. Supports 
most languages and file types Including Btrieve and 
d&ASE. Unlimited file sizes, multiple keys and much 
mwe! MS-DOS SI49. OS/2. XENIX, UNIX S249- 

(702) 588*3737 

Opt-Tech Data Processing 

P.O. Box 67B - Zephyr Cove. NV 89443 

Inquiry 776, 

SOFTWARE/VOICE/FAX 


MULTI-VOICE' TOOLS 

Mufti-Voice Tods ® a compseie development Tooitai for PhskI or XT 

In access sll the laaluree ter most speech proceSsrc boards available 
loday. It hflips you write MULTI-LINE VOICE APPLICATION systems in 
minutes, A number of programming examples ere provided. Alt 
programs and libraries ere delivered wrih source code. 

□ielnqic, Rhetdran, Pike, VBX; S599. WalSOn (Single Line): 399. ALSO 
AVAILABLE: Fax Programmer's Toolkit (31991'. Based on CAS 
specilicaHons VisaWC acoepled. 

ITI Logiciel 

4263 Cnstijphe-Colono, Montreal, Ougbec, Can. H2J 3G2 

TEL (514) 597-169(2 FAX (514) 526-2362 
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Inquiry No. Page No. Phono No. 


A 


266-267 

A T a T PARADYNE (NA] 

186 

800-544-4996 

61-62 

ABACUS SOFTWARE 

167 

ext 96 

800451-4316 

371-372 

ACI S ACQUIRE 

311 

886-2-758-9615" 

193-194 

ADDA 

106 

565-2-246-4276" 

238 

ADVANCED COMPUTER PHQU 

304 

714-558-3813 

63-64 

ADVANCED LOGIC RESEARCH 

17 

714-651-6770 

70 

ADVANCED MICRO DEVICES 

14-15 

800-222-9323 

31B 

A£R ENERGY 

135 

800-POWER-20 

234 

AJTECH 

224 

800-802-61S4 

GO 

ALADDIN KNOWLEDGE SYS 

107 

600-223-4277 

401 

ALADDIN KNOWLEDGE SYS 

1 7615-1 

800-2234277 

604 

ALADDIN KNOWLEDGE SYS 

292NE-2 

600-223-4277 

304 

ALLMICRO 

316 

603653-4933 

66-68 

ALPHATRONIX 

133 

800-849-5807 

69 

ALTlMA SYSTEMS. INC 

243 

B0O-356-9990 

71-72 

AMERICAN MEGATRENDS 

101 

000-628-9264 

73 

AMERICAN SMALL BU51 COMP 

247 

918-855-4844 

74-71 

AOX 

183 

517-B9CL4402 

* 

APPLE COMPUTER INC 

176A-D 


560 

APPRO INTERNATIONAL INC 

292NE-4 

406-732-6091 

560 

APPRO INTERNATIONAL INC 292MW-4 

408-732-6091 

265 

ARES MICRO DEVELOPMENT 

290-291 

900-322-3200 

76 

ATI TECHNOLOGIES INC 

235 

416-756-0716 

330-331 

AXIOMATIC 

313 

416-602-0270 

77-76 

B 

SAY TECHNICAL ASSOC 

48 

800-523-2702 

* 

BINARY TECHNOLOGY INC 

318 

506-369-9556 

7980 

BITWISE DESIGNS INC 

164 

800-387-5005 

450 

BIX 

m 

617-481-3342 

61-62 

BORLAND INTL 

13 

000*331-0077 

403-404 

BORLAND INTL (INTL] 

civ 


239 

BUFFALO PRODUCTS 

287 

800-345-2358 

240 

BULLDOG COMPUTER PROD 

306 

800439-6039 

402 

BS.C MICROSYSTEMS 

224K-2 

408-730-5511 

235-236 

C 

CASE DESIGN INTERNATIONAL 233 

8QC-SB0-1100 

200 

CASTELLE CORP 

212 

800-358-7654 

405 

CHERRY MIKROSCHALTER 
GMBH (INTL) 

252-253 

49-904-318-202” 

375-376 

CHIA SHIN 

311 

086-2-7270604" 

250 

crriTRONics 

307 

018-655-5668 

04-85 

COLORADO MEMORY SYSTEMS 09 

BOG-346-9881 

406-467 

COMPEX INC (INTL] 

111 

714-530-7302 

86 

CQMPUADD EXPRESS [N.A.) 

120-131 

600-925-3525 

207 

COMPUPYNE 

7B-79 

80Q-932-COMF 

406 

COMPUSAVE INTL (INTL) 

166 

602437-8209 

# 

COMPUSERVE 

192A-B 

(WJQ-848-8109 

87 

COMPUSERVE 

193 

000-848-8139 

SI 

COMPUTER ASSOCIATES 

29 

000-CALL-CAt 

90 

COMPUTER ASSOCIATES 

39 

600-CALL-CAI 

SO 

COMPUTER ASSOCIATES 

184 

BOO-CALL-CAt 

88 

COMPUTER ASSOCIATES 

220 

600-CALL-CAI 

* 

COMPUTER BOOK CLUB, 

THE (N.A.) 

260A-B 

717-704-2191 

03 

COMPUTER FRIENDS 

110 

000-547-3303 

409 

COMPUTER QUICK 

9615-2 

415-SB1-8330 

332 

COMPUTER SYSTEM ARCHITECT 311 

800-753-4CSA 

241 

COMPUTEHLANE UNLIMITED 

202 

000 526-3462 

333 

COMPUTERWISE 

317 

0O&-255-373S 

280-281 

COMTRADE 

308 

000-969-2123 

410-411 

CORE INTERNATIONAL 

96IS-3 

407-997-6044 

03 

COREL SOFTWARE 

60 

800-836-SCSI 

442 

CPS COMPUTER DUST GMBH 

17SIS-2 

49-40-656-7968" 

443 

CPS COMPUTER D1ST GMBH 

240IS-3 

494Q-656-7S6S" 

196 

CREATIVE LABS INC 

35 

ooo-sgs-LABS 

94-95 

CTX INTERNATIONAL INC 

218 

714-595-6146 

237 

CURTIS INC 

166 

612-531-9512 

441 

CYBERDYNE SYSTEMS 

240IS-3 

49 241807383" 

242-243 

CYBEX CORP 

209 

206-534-0010" 

412 

CYBEX CORP (INTL) 

C1II 

205-534-6010" 

216 

D 

DALLAS SEMICONDUCTOR 

150 

800-258-5061 

97-98 

DATA ACCESS CORF 

238 

800-451-FLEX 

99-100 

DATALUX CORP 

130 

000-DATALUX 


Inquiry No. Page No. Phone No. 


413414 

DATATftOWiCS TECHNOLOGY 

176IS-4 

865-2- 762-0305" 

* 

DELL COMPUTER CORP (N.A) 

CHI 

000-626-8260 

* 

DELL COMPUTER CORP (MA) 

ctv 

800*620-6260 

* 

DELL COMPUTER CORP (N A) 

149 

800 - 626-8260 

206 

DELORME MAPPING 

IBS 

800452-5931 

440 

DEXDYNE 

224IS-2 

44-265-655644" 

575 

DEXPQ/ 

MILLER FREEMAN. INC 

292MW-3 

aoo-87-DDtPO 

576 

DEXPQ/ 

MILLER FREEMAN. INC 

292NE-6 

80007- DEXPO 

284-285 

DHT 

310 

818-810-0552 

334 

DtAGSOFT INC 

318 

BOO-DtAG&OFT 

101 

DIGITAL VISION 

98 

0QO348HJ9OO 

246-247 

DPT 

293 

407-030-5522 

415 

DR HUGGLE & PARTNER GMBH 176IS-2 

49-0241-403117" 

217 

DURACELL 

74-75 

800422-9001 

433 

E 

BCG 

240IS—1 

ext, 430 

31 -4937-96808” 

* 

ELONEX (INTL) 

120-121 

44-51 -452-6422" 

374 

EMPIRE COMPUTECH 

314 

800-445-1967 

202 

ENVISIO 

272 

B12-339-10O8 

211-212 

ESRI 

195 

909-793-2653 

555-556 

EVOLUTION COMPUTING 

292NE-3 

000-574-4028 

562-503 

EVOLUTION COMPUTING 

292PC-1 

800-874-4028 


F 


416 

FAST ELECTRONIC GMRH (INTL) 149 

49-Q89 533-40T" 

429-430 

FIRST INTL COMPUTER 

17B1S-3 

88-62-717-4500 

248-249 

FIRST SOURCE INTL 

305 

714-580-9865 

209-218 

FUNK SOFTWARE 

275 

617-497-6339 

417-410 

FUTURESQFT ENGINEERING 

G 

1751S-1 

713-496-9400 

* 

GATEWAY 2000 

CII.1 

0D0-523-2DQO 

* 

GATEWAY 2000 

137-144 

00&-523-2C0O 

380 

GENERAL TECHNICS 

313 

800-467-2538 

335 

GENOVATION, INC 

314 

800*882-4333 

419 

GFKHAMBURG 

22415-4 

49-040-231 -783" 

103-104 

GLENCO ENGINEERING 

197 

800562-2543 

105-106 

GLOBAUNK INC 

176 

8D0-255-556D 

336 

GMM RESEARCH CORP 

311 

714-752-9447 

337 

GREENLEAF SOFTWARE 

318 

800-523-9830 

420 

GREY MATTER LTD 

96JS-4 

44-0364-53971'’ 

219-220 

GRID SYSTEMS CORP 

157 

600532-GRID 

221-222 

GRID SYSTEMS CORP 

158-159 

SWE532-GR1D 

338 

GTEK INC 

H 

312 

800-202-4835 

293 

HANDTGP COMPUTERS LTD 

106 33-1 - 6 (M 7-70-77" 

572-573 

HARDUQGIC TECH, INC 

292SO-2 

000-250-8345 

377 

HARPER CQLUNS 

315 

44-0903-673633” 

107 

HAUFPAUGE COMPUTEH WORKS 65 

800-443-6294 

108 

HERCULES COMPUTER TECH 

287 

800-532-6600 

4 

HEWLETT PACKARD 

21 

000-552-8500 

6*1-7100 

1 

HEWLETT PACKARD 

36-37 

000 -LASERJET 
ext. 7133 

’ 

HEWLETT PACKAHD 

88-57 

800-752-0900 
ext. 7994 

199-110 

HORIZONS TECHNOLOGY (N A ) 224A-B 

800-828-3806 

* 

HYUNDAI ELECT AMERICA 

40A-H 

800-933-3445 


I 


113 

IBM ■ WORKSTATIONS 

30*31 

S0O-PBM-697& 

111 

IBM - OS/2 

44-45 


112 

IBM - THINK PAD 

82-03 


274 

ISM - CSET /2 

259 


275 

IBM PS/VALUE POINT DIRECT 275-277 

8OO-I0M2YOU 

304 

INFINICON 

312 

800-374-3880 

* 

INSIGHT DIST NETWORK 

294-295 

000-755-3874 

114 

INTEGRAND HESEARCH 

232 

209-651-1205 

233 

INTEL CORP 

94-95 

800-538-3373 

435-436 

INTL NETWORK CONSULTANTS 34Q1S-2 

215-386-7409 " 

339 

10 TECH 

314 

216-439-4091 

573 

ISLAND SYSTEMS (INTL) 

292SD-3 

017-273-0421 

434 

ITALIAN SOFTWARE AGENCY 

22415-3 

39-323-925208" 

373 

IVERSON SOFTWARE. INC 

316 

416-925-6096 


Inquiry No. Page No. 

Phone No. 

115 

J 

JAMECO ELECTRONICS 

213 

000-031-4242 

* 

JDR MICRODEVICES 

309 

0OO-53B-5000 

- 

JNL OF QBJ ORIENT PROG 1781DRC1-2 

212-274-0649 


K 



110 

KEA SYSTEMS LTD 

198 

800-003-8702 

342 

KEITHLEY METRABYTE 

312 

508-080-3000 

553 

KENOSHA COMPUTER CTR 

2&2MW-1 

800-255-2989 

561 

KENOSHA COMPUTER CTR 

292NE-5 

800-255-2389 

567 

KENOSHA COMPUTER CTR 

292PC-6 

800-2552989 

574 

KENOSHA. COMPUTER CTR 

20250-1 

800-2552989 

349 

KtLA 

312 

303-444-7737 

117-11S 

KINGSTON TECHNOLOGY 

201 

714-435-2600 


L 



341 

LAGUNA DATA SYSTEMS 

315 

800-059-8856 

271 

LAHEY COMPUTER SYSTEMS 

264 

890-548-4/70 

171-172 

LANDMARK RESEARCH ENTL CORP 129 

800-683-6696 

197-198 

LEXMARK INTERNATIONAL 

101 

606-232-6814 

270 

LINGUISTIC PRODUCTS 

166 

713-28S-2563 

257 

LODE STAR COMPUTER 

204-285 

800-075-7568 

421 

LOGIC PROGRAMMING ASSOC 9&1S-2 

44-81 -874-0449" 


M 



558 

MANCHESTER EQUIPMENT CO 292A-B 

518-435-1199 

557 

MANCHESTER EQUIPMENT CQ292NE-1 

510-435-1199 

* 

MARK WILLIAMS CO 

109 

0O0-627-5967 

120 

MATHSQFT INC 

219 

80(HG28-4£23 

422-423 

MEGADATA 

176IS-1 

516-589-6858" 

367 

METALINK CORP 

316 

800-638-2423 

254 

MICRQ SOLUTIONS COMP P ROD 238 

81S-756-3411 

362 

MICRQCAL INC 

318 

413-586-7720 

121 

MlCROGRAfX 

255 

0OQ-990-01 53 

260-261 

MICRO-INTERNATIONAL, INC 

392 

800-967-5667 

261 

MICRO PROSE SOFTWARE 

299 

800 L -B7S-PLAY 

262 

MICROPROSE SOFTWARE 

301 

000-879-PLAY 

253 

MICROPROSE SOFTWARE 

393 

009-879-PLAY 

* 

MICROSOFT CORP 

22-27 

800-426-8400 

* 

MICROSOFT CORP 55-59,61,63 

000-425-9400 

* 

MICROSOFT CORP 

93 

800-425-9400 

* 

MICROSOFT CORP 

114-116 

800426-0400 

* 

MICROSOFT PRESS INC 

43 

890-MSPRESS 

343 

MICROSTAR LABORATORIES 

313 

206-453*2345 

278-277 

MiCHOTAC SOFTWARE 

256 

800-360-417D 

571^571 

MlCROTECH COMPUTER 

292SO-4 

000- 342-650S 

122 

MICROWAY 

131 

508-748-7341 

123 

MICRQWAY 

211 

500-748-7341 

426 

MINICOM LTD 

T76IS-4 

972-2*537576" 

136 

MINUTEMAN 

99 

21 4-448-7363 

124 

MKS / MORTICE KERN SYSTEMS 267 

519-804-2251 


N 



126-126 

NANAO USA CORP (N.A.) 

111 

310-325-5202 

127 

NATIONAL INSTRUMENTS 

268 

500-433-3408 

344 

NATIONAL INSTRUMENTS 

317 

800-433-3480 

4 

NATIONAL INSTfi UMENTS 176IDRC1-2 

512-794-0100 

128 

NEC - PRINTERS 

49 

800-325-5509 

250 

NEVADA COMPUTER 

300 

800-654-7762 

363 

NOVASTGFt CORP 

315 

602-396-3616 


O 



566 

O-C-T SYSTEMS 

2&2PC2-3 

600-029-6386 

444 

OLIVETTI 

401S2-3 


431 

ON TrME MKT / 

KARSTEN PETERSEN 

MtS-2 

49-40-435-196" 

129-130 

□PTlQUESrr 

281 

BOO-843-6704 

131*132 

ORCHID TECHNOLOGY 

227 

800-7-ORCHID 

134 

OSBORNE MCGRAW-HILL 

319 


133 

OSBORNE MCGHAW-HtLL 

330-332 


135 

OUTBOUND SYSTEMS INC 

192 

80O-444-46O7 

346 

OVERLAND DATA INC 

316 

800-729-5725 

424 

OXFORD ELECTRONIC PUBL 

96ES-1 

44-065*50646" 


P 



* 

PACIFIC DATA PRODUCTS 

179 

G19-625-3563 

137 

PATTON & PATTON 

194 

800-525-0002 
ext 112 

130 

PC POWER A CODLING 

87 

80Q-722-6555 

666 

PEMCO / UNIFORM SHOW 

292PC-4 

800-323-5155 


326 BYTE ■ JANUARY 1993 








YOUR DIRECT LINK 


ADVERTISER CONTACT INFORMATION 


Inquiry No. Page No. 

Phone' No. 

Inquiry 

139-140 

PERCEPTIVE SOLUTIONS 

68 

EQQ-4B0-3278 

158 

141 

PERSGFFINC 

102 

8M-360-5203 

388 

346 

PERSONAL TEX 

317 

415-380-0853 

159 

142 

PHAR LAP SOFTWARE INC 

155 

617-661-1510 

‘ 

143-144 

PINNACLE MICRO 

6-7 

714-727-3300 

160-161 

145 

PIONEER COMMUNICATIONS 

123 

0QO-LASER-ON 

162 

145 

PKWARE INC 

52 

414-354-0699 

163 

347 

POLAROID CORP 

311 

800-225-2770 

164 

559 

POLYWELL COMPUTERS. INC 

292NE-2 

800-999-1278 

389-370 

577 

POLYWELL COMPUTERS, INC 

29250-2 

atx]-9g9-T27a 

165-166 

147 

POPKIN sm 5 SYSTEMS INC 

125 

212 571-3434 

167 

* 

PQWEHCORE 178IORC1-2 

015-460-3737 

168 

119 

PROGRAMMER'S PARADISE 

69-71 

800-445-7099 

169 

* 

PROGRAMMER'S SHOP 

214-215 

000-421-0006 


140-149 

PROGRESS SOFTWARE 

223 KKMPRQGRESS 

261 


Q 



170 

150 

QNX f QUANTUM SOFTWARE SYS 250 

800-363-9001 

199 




ed tot 

191 

152 

QOA TECH INC 

262 

800-5S3-1170 

173-174 

348 

QOALSTAR CORP 

316 

816-862-5922 

425 

445-448 

QUANTUM CORP(INTL) 

256 

41-38-337722 


437 438 

151 

QUANTUM CORP (INTL) 

QUARTERDECK OFFICE SYS 

R 

2S7 

165 

41-38-337722 

310-392-9951 

34S 

350-361 

175 

153 

RAIMA DORP 

85 

S 00-327-2462 

176 

154-155 

RAINBOW TECHNOLOGIES 

77 

800-052-8569 


264 

RALIN WHOLESALERS 

296 

000-752-9512 

177 

255-258 

RECORTEC INC 

288 

800-729-7654 

302-303 

158 

ROSE ELECTRONICS 

6 

800-333-9343 

176 


S 



T 70-180 

272 

365-366 

SCIENTIFIC PROGRAMMING 

317 

517-339-9059 

300 

157 

5EQUJTER SOFTWARE INC 

270 

403-437-2410 

301 

352 

sigen 

313 

406-737-3904 

363 


Page No. Phono No. 

SIGMA DATA 171 000-446-4525 

SMARTMICFtO TECHNOLOGIES 313 800-286-1576 

S'NW ELECTRONICS 110 000-074-t236 

SQFTLINECGRP 4QIS-4 710-430-6057 

SOFTWARE SECURITY INC 274 203-329-8870 

SONY CPPC 240A-H 800-352-7668 

SONY (NA) 173 

SPSS INC 245 000-543-5835 

I STARGATE TECHNOLOGIES 311 BDd-762-7428 

i STATSOFT 273 918-583-4149 

STORAGE DIMENSIONS 1B3 BOO-3444323 

STRATEGIC MAPPING 199 4O0-97O-&6OO 

SUN MICROSYSTEMS 1CM1 000-426-5321 

ext 520 

SUNSOFT 2-3 000-227-9227 

exM23 

SUPERMAC TECHNOLOGY 163 000-334-3005 

SURRA CORF 230 000-727-8647 

SYMANTEC 9 800-2284122 

SYSTAT INC 103 708-064-5670 

SZKI RECOGNITA CORP 173 361-201 -7607” 


TALKING TECHNOLOGY INC 312 800-6854604 

TECHNOLOGIC SYSTEMS 315 513-644-2230 

TEKTRONIX S3 800-835-0100 

TEXAS INSTRUMENTS 105 8QG-S27-3500 

TEXAS MICROSYSTEMS 112A-B 0DQ-027-8700 

TEXAS MICROSYSTEMS 113 800-627-8700 

i TOP PC 314 000-333-8144 

TOSHIBA AMERICA INC WT&1 000-457-7777 

l TOUCHSTONE SOFTWARE 236 714-988-7746 

TRANSCEND INFORMATION: INC a»7 7H-598-55Q0 

TRANTOR SYSTEMS LTD 813 000-872-8867 

TRI VALLEY TECHNOLOGY INC 312 510-447-2030 

TRIANGLE DIGITAL SERVICES 312 4441-556-6110” 


364-355 

426 

101-182 


TRIBAL MICROSYSTEMS 
TRITON TECHNOLOGIES 
TRUEVISION INC 


U 


103-184 

439 

105-188 

563 

564 

437 

187 

379 

356 


UNIXWORLD 
UNIXWORLD 
USA ELECTRONICS. INC 

V 

VENTURA SOFTWARE INC 
VIDEO MAKER i VITEC 
VIEWSONIC 
VORTEX COMPUTE RS 
VORTEX COMPUTERS 

W 

WALKER, RICHER 8 Oil INN 
WATCOM PRODUCTS INC 
WENTEK TECHNOLOGY. H 
WIMTEK CORP 
WOLFRAM RESEARCH 


X 

357 XELTEK 

100-189 XVT SOFTWARE INC 


190 

350 


ZENITH DATA SYSTEMS 
ZEOS INTERNATIONAL 
ZEUS PHONSTUFF 
Z-WORLD ENGINEERING 
ZYLAfi t DIVISION OF 101 


Pago No. 

Phone Ho. 

315 

51Q-E23-B059 

240IS-1 

9O0-855-944D 

151 

080-344-8703 

200 

800-257-9402 

208 A-B 

000-257-9402 

314 

800-332-0434 

176 

000-322-0221 

40IS-1 

33-146-29-03-04“ 

81 

714 069 7076 

292MW-2 

BD0-54B-7B39 

292PC-5 

800-548-7039 

1 22415-1 

206-324-0467 

33 

800-265-4565 

JC 316 

B1B-96O-B0OB 

316 

000-742-5009 

191 

800-441 -6204 

IES 298 

000-457-683(7 

315 

408-524-1929 

229 

0OO-67&-79B0 

95A-H 

80(F523-9393 

18-18 

800-421-5881 

316 

404-587-1541 

315 

91^757-3737 

106 

000-544-6339 


204-205 ZYXELUSA 


237 714-693-0000 

■ Correspond directly with company. 

" indicates FAX Number 


BYTE ADVERTISING SALES STAFF 

Jennifer L Bartel, National Sates Manager, 14350 Quorum Drive, Suite 390, Dallas, TX 75240, Tel (214) 701-8496 
Liz Coyman, Inside Advertising Safes Director, One Phoenix Mill Lane, Peterborough, NH 03453, Tel (603) 924-2518 


NEW ENGLAND 

ME. NH, VT. MA, Rl, CT, ONTARIO 
CANADA 6 EASTERN CANADA 
Michael La martins 1017} 060-6344 
Patricia Pay™ (603) 924-2654 
McGraw-Hill Publications 
24 Hartwell Avenue 
Lexington, MA 02173 
FAX: (017) 660-5899 

EAST COAST 

NY, NYC, NJ. DC. DE, MD, VA, WV, FA 
Kim NoriJE (212) 512-2645 
Jonathan Sawyer (603) 924-3666 
McGraw-Hill Publicsliuns 
1221 Avenue ol Americas—26lh Floor 
New Yortt, NY 10020 
FAX: (212) 512 2075 


SOUTHEAST 

NC, SC. GA, FL. AL, TN, MS, AR, LA, KY 

Mflry Ann Goulrfing (404) 843-4782 

Garry Echavania (663) 924-2574 

McGraw-Hill Pubiicatbna 

41 70 Ashtord-Dunwoody Rtf,. Suite 620 

Atlanta, GA 30319 

FAX: (404) 252-4056 


IL, MO, KS.IA, ND, 3D, MN, 
wi. ne, In, Mi, oh 

Kurt Kelley (312) 616-3326 
Ed Warn (603} 924-2664 
McGraw-Hill PubtiealiQna 
Two Prudenltel Plaza 
180 North Steteon Ave, 
Chicago, II 0O0O1 
FAX: (312) 818-3370 


ROCKY MOUNTAIN 

CO. OK, TX 

Jennifer Walker (214) 701-8496 
Larry Levine (603) 024-2637 
McGraw-Hill Pwbliealtens 
14850 Quorum Dr,. Suite 380 
Dallas, TX 76240 
FAX: (214) 991-6200 

NORTH PACIFIC: San Fr*icl*co, CA 

NORTHERN GA. OR, ID, MT, 

WY, NORTHERN NV, UT 
Hay J Kopa (415) 954-9728 
Joseph Mate (603) 024-2652 
McGraw-Hill Publications 
426 Batlery Si re el 
San Francisco. DA 94111 
FAX: (415) 954 9708 


NORTH PAC IRC: Campknall, CA 

SILICON VALLEY. HI, WA r AK, 

W. CANADA 

Bill McAfee (408) 079-0301 
Barbara Holmes (400) 879-0381 
Jonalhan Sawyer (803) 924-2865 
Barry Echavarna (603) 924-2574 
McGraw-Hill PubliCaI.Kins 
1999 South Bascom Ave„ Suite 210 
Campbell. GA 95000 
FAX: (400} 679 9067 

SOUTH PACIFIC: U* Angela*, CA 

LOS ANGELES COUNTY. AZ, 

NM, SOUTHERN NEVADA 
Alan El Faye (213) 460-5243 
Lany Levine (603) 824-2637 
McGraw-Hill PubllcatJcMiE. 

3333 Wilshira Boulevard #407 
LM Angeles. CA 90010 
FAX: (213) 480-5(249 


re: inside Sales FAX: 693-924-2603 Advertising FAX: 803-924-7597 


Hnrtfw arG/Sofl ware Sh&WCJlM 

Modi Stonu (603} 924-3695 
Ellen Pei+varrv (693) 924-2598 
BYTE Publications 
Ono Phoenix Mill Lane 
Peterborough. NH 03450 


The Buyer'* Mart/Cl»eiri«i< 

Margoi Gnade (603) 924-2656 
BYTE Publlcallons 
One Ptioenw Mill Lane 
Pelerborough, NH 03456 


BYTE Deck 

Brad Dixon (603) 824-2596 
BYTE pybicutiwia 
One Phoenix Mill Lane 
Peterborough, NH 03458 


James Bail (583) 924-2533 
BYTE Publications 
One Phoenix Mil: Lane 
Peterborough, NH 03458 


SOUTH PACIFIC: Cotta Mesa, CA 

ORANGE GOUTY 
SAN DIEGO COUNTY 
Beth Duda& (714) 753-0149 
Joseph Marts (603) 824-2662 
McGraw-Hill Publications 
15635 Alton Pkwy.. Suite 290 
Irvine, CA 92718 
FAX: (714) 760-8147 


Regional a Buyer 1 * Guide 

Bnari Hrggine (003) 924-2651 
BYTE Publications 
One Phoenix Mill Liirvs 
Peterborough, NH 03458 


Ellen Parham (663) 924-2596 
BYTE Publications 
One Phoenix Mill Lane 
Peterborough. NH 03458 


INTERNATIONAL ADVERTISING SALES STAFF 

Ron Cordek, Managing Director, European Operations 

McGraw-Hill Publishing Co., Wtmbledon Bridge House. One Hartfieid Road, Wimbledon, London SW193RU, England, Tel: 44 81 545 6278, Pax: 44 81545 6294 


GERMANY. SWITZERLAND, 

AUSTRIA 

Jurgen Heiae 

McGraw-Hill Publishing Co. 
Ueblgslrasse 19 
D-6000 FrenkHm 
Germany 

Tel: +43 069 71407 140 
FAX: +49 06& 71407147 

SCANDINAVIAN COUNTRIES 

Zena Coup£ 

A-Z International Sates LEU. 

7Q Chain Farm Road 
London NWl &AN 
England 

Teh +44 71 2043171 
FAX: +44 71 2843174 


UNITED KINGDOM, BENELUX 

Chtfedne Beriofi (44 81 545 6270} 
McGraw-Hill Publishing Co. 
Wimbledon Bridge House 
One Hartlleld Road 
Wimbledon. London SW19 3RU 
England 

FAX: +44 81 5456204 
TELEX; 892191 

FRANCE, ITALY 

Zerra Coupe. Amanda Blashett 
A-Z International Sales Ltd 
70 Chalk Farm Hoad 
London «W1 &AN 
England 

Tel:+44 71 2643171 
FAX; +4471 2843174 


Dan Ehriwh 

Ehrlich Comiminfcatlon knl'l 
P.Q. Box 99 
Herzllya 46101, Israel 

Tel: +972 5 2 566246 
Tel: +972 52 566246 
FAX: +972 52 585605 


Hod Tremaln 
HodTremain Media 
45 Pymtwe Ave. 
PymWe 2073, Sydney 
Australia 

Tel: +61 2 9983330 
FAX: +61 2 9868424 


u Marl 
Tnansworld Media Inc. 

4lh Floor, 1 -26-6 Kammieguro 
Mcguro-ku, Tokyo IBS, Japan 

Tel: *01 3 57210761 
FAX: +81 3 57210752 

KOREA 

Young-Seoh Chinn 
JES MEDIA INTL 
5Lh Flow, Banpo BJd£. 

40-7, Cherawor+Dang. Seocho-Gu 

Seoul 137-090, Korea 

Tel: +82 2 5458601 

Tel: +82 2 5458002 

FAX: +82 2 5498801 


Cantfeco Lo 

Third Wave Publishing Corp, 
Unit 2, 6F Hing Wah Center 
82-84 To Kwa Wan Bead 
Kowloon, Hong Kong 
Tel: +852 704 *3830 
FAX: +852 764 3057 

MALAYSIA 

Servex (Malaysia) Bdn. Bhd. 
H.K. Lin 

5th Floor, Bang Tower 

160, Jfilan Ampang 

5D4EO Kuela LUmpUT. Malaysia 

Tel: +50 3 2624592 
FAX; +60 3 2024591 


TAIWAN 

Third Wave Pusblrahlng Corp, 
2nd FI . No. 19-1. Une 231 
Fu Hsing North Reed 
Taipei 1D446. Taiwan 
R.O-C. 

Tel: +885 2 7136959 
FAXr +886 2 7151950 

INDIA, INDONESIA, 
PAKISTAN, PHILIPPINES, 
OTHER ASIAN AND 


Derek Ng 
Stephan Tay 

Tilled Wave Publishing Corp. 

1123 Serangoon. Road. &03-0 I 
Singapore 1232 

Tel: +65 295 6166 
FAX: *65 290 7551 


Jack Hu 

Sahavirtya OA Group 
20/1 PrapawitBldg., SurasakRd 
SSom, Bangkok tOSOO 
Thailand 

Tel: +66 2 2360295 
FAX: *66 2 2365960 


K. T. We 

Third Wave Publlshng Corp. 
2nd FI., Me 19-1, Lane 231 
Fu Hsing North Hoad 
Taipei 1 0445. Taiwan 
HOC. 

Tel: +086 2 7136959 
FAX: +066 2 7151959 
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YOUR DIRECT LINK 

PRODUCT CATEGORY INDEX 


For FREE product information from individual advertisers, circle the 
corresponding inquiry numbers on Your Direct Link Card! 

To receive information for an entire product category, circle the category 
number on Your Direct Link Card! 


Category No. 

Inquiry No. No. 


HARDWARE 


1 

ACCESSORIES/SUPPLIES 


218 

AER ENERGY 

135 

217 

DURACELL 

74-75 

347 

POLAROID CORP 

311 

2 

ADD-IN BOARDS 


371-372 

ACT / ACQUIRE 

311 

71-72 

AMERICAN MEGATRENDS 

101 

560 

APPRO INTERNATIONAL INC 

292NE-4 

76 

ATI TECHNOLOGIES INC 

235 

405 

CHERRY MIKROSGHALTER 



GMBH {INTL) 

252-253 

375-376 

CHI A SHIN 

311 

406-407 

COMPEX INC (INTL) 

Ml 

332 

COMPUTER SYSTEM ARCHITECT 

311 

237 

CURTIS INC 

186 

440 

DEXDYNE 

224IS-2 

246-247 

DPT 

293 

419 

GFK HAMBURG 

22415^4 

108 

HERCULES COMPUTER TECH 

207 

115 

JAMECO ELECTRONICS 

213 

• 

JDR MICRODEVICES 

309 

131-132 

ORCHID TECHNOLOGY 

227 

139-140 

PERCEPTIVE SOLUTIONS 

60 

152 

QUA TECH INC 

282 

158 

SIGMA DATA 

171 

369-370 

STARGATE TECHNOLOGIES 

311 

170 

SUPERMAC TECHNOLOGY 

169 

349 

TALKING TECHNOLOGY INC 

312 

181-182 

TRUEVISION INC 

151 

356 

WINTEK CORP 

316 

4 

COMMUNICA TIONS/NETWORKING 

77-78 

BAT TECHNICAL ASSOC 

40 

240 

BULLDOG COMPUTER PRODUCTS 

306 

410-411 

CORE INTERNATIONAL 

96IS-3 

* 

ELQNEX (INT'L) 

120-12-1 

338 

GTEK INC 

312 

384 

INFINICQN 

312 

570-571 

MICROTECH COMPUTER 

29280-4 

428 

MINI COM LTD 

176IS-4 

369-370 

STARGATE TECHNOLOGIES 

311 

349 

TALKING TECHNOLOGY INC 

312 

350-351 

TECHNOLOGIC SYSTEMS 

315 

358 

ZEUS PH ON STUFF 

316 

5 

COMPUTER SYSTEMS 


568 

APP RO INTE RNATfONAL INC 292MW-4 

265 

ARES MICRO DEVELOPMENT 

290-291 

405 

CHERRY MIKROSGHALTER 



GMBH (INTL) 

252-253 

86 

COMPUADD EXPRESS (NA> 

120-121 

207 

COMPUDYNE 

78-79 

200-261 

COMTRADE 

308 

441 

CYBERDYNE SYSTEMS 

240IS-3 

99-100 

DATALUX CORP 

130 

* 

DELL COMPUTER CORP (N.A.) 

CHI 

* 

DELL COMPUTER CORP (N.A.) 

CIV 

* 

DELL COMPUTER CORP (N,A.) 

143 

284-285 

DHT 

310 

415 

DR HUGGLE ^PARTNER GMBH 

176IS-2 

433 

ECG 

240IS4 

* 

ELDNEX (INTL) 

120-121 

* 

GATEWAY 2000 

CIJ,1 

■ 

GATEWAY 2000 

137-144 

203 

HANDTOP COMPUTERS LTD 

108 

572-573 

HARDLOGIC TECHNOLOGIES, INC 

292SO-2 

377 

HARPER COLLINS 

316 

* 

HEWLETT PACKARD 

86-87 

fli 

H E WLETT PACKAR D BE LL YBAND 

* 

HYUNDAI ELECTRONICS AMERICA 

40A-H 

275 

IBM - PS/VALUE POINT DIRECT 

276-277 

113 

IBM - WORKSTATIONS 

30-31 

* 

INSIGHT DISTRIBUTION NETWORK 294-295 

435-436 

INTL NETWORK CONSULTANTS 

240IS2 

340 

KILA 

312 

558 

MANCHESTER EQUIPT CO 

292A-8 

557 

MANCHESTER EQUIPT CO 

292NE-1 

280-261 

MICRO-INTERNATIONAL INC 

302 


Category No. 


Inquiry No, 

Page No. 

570-571 

MICROTECH COMPUTER 

292SO-4 

122 

MICRO WAY 

131 

123 

MICROWAY 

211 

565 

O-C-T SYSTEMS 

292PC2-3 

130 

PC POWER &COOLING 

57 

264 

ralin wholesalers 

296 

255-255 

RECORTEC INC 

2B6 

169 

SUN MICROSYSTEMS 

10-11 

* 

TEXAS MICROSYSTEMS 

112A-B 

177 

TEXAS MICROSYSTEMS 

113 

361 

TRI VALLEY TECHNOLOGY INC 

312 

* 

ZENITH DATA SYSTEMS 

96A-H 

190 

ZEOS INTERNATIONAL 

10-19 


$ DATA ACQUISITION 


342 KEfTHLEY METRA8YTE 

343 MIGROSTAR LABORATORIES 

344 NATIONAL INSTRUMENTS 

national instruments 

*52 QUA TECH INC 

7 DISK a OPTICAL DRIVES 


86-68 ALPHATRONIX 133 

71 “72 A ME R 1C AN M E GATREN DS 101 

41 (Mil CORE INTERNATIONAL 96IS-3 

237 CURTIS INC 188 

300 GENERAL TECHNICS 313 

254 MICRO SOLUTIONS COMP PROD 260 

143-144 PINNACLE MICRO 6-7 

145 PIONEER COMMUNICATIONS 123 

445-440 QUANTUM CQRP {INTL) 256 

437-430 QUANTUM CORP (INTL) 257 

352 SIGEN 313 

162 SONY CPPC 24CA-H 

163 SONY fN.AT 173 

360 TRANTOR SYSTEMS LTD 313 

8 DISKETTES/DUPLICATORS 

330-331 AXIOMATIC 313 

10 GRAPHICS TABLETS/MICE/PEN INPUT 

101 DIGITAL VISION 90 

11 KEYBOARDS 

405 CHERRY MIKROSCHALTER 

GMBH (INTL} 252-253 

99-100 DATALUXCQRP 130 

197-193 LEXMARK INTERNATIONAL 101 

12 LAN HARDWARE 

77-73 BAY TECH N EC AL ASSOC 48 

410-411 CORE INTERNATIONAL 96IS-3 

242-243 CYBEX CORP 289 

412 CYBEX CORP (INTL} ClII 

428 MIN1COM LTD 176IS-4 

133 PC POWER & COOLING 67 

156 ROSE ELECTRONICS 8 

13 LAPTOPS & NOTEBOOKS 

63-64 ADVANCED LOGIC RESEARCH 17 

218 AER ENERGY 135 

69 ALTIMA SYSTEMS, INC 243 

79-80 BITWISE DESIGNS INC 164 

441 CYBERDYNE SYSTEMS 240IS-3 

429-430 FIRST INTL COMPUTER 17615-3 

335 GENOVATION. INC 314 

219-220 GRID SYSTEMS CORP 157 

221-222 GRID SYSTEMS CORP 150-159 

112 IBM - TH IN K PAD 02-83 

260-261 MICRO-INTERNATIONAL INC 302 

444 OLIVETTI 40132-3 

135 OUTBOUND SYSTEMS INC 102 

577 POLYWELL COMPUTERS, INC 292SQ-2 

559 POLYWELL COMPUTERS, INC 292NE-2 

382-383 TOP PC 314 

178 TOSHIBA AMERICA INC 90-91 

569 VORTEX COMPUTERS 292MW-2 

564 VORTEX COMPUTERS 292PC-5 

ZENITH DATA SYSTEMS 96A-H 

ISO ZEOS INTERNATIONAL 18-19 

14 MAIL ORDER 

238 ADVANCED COMPUTER PRODUCTS 304 

265 ARES MICRO DEVELOPMENT 290-291 

259 C IT IT RON ICS 307 

86 COMPUADD EXPRESS (NA.) 120-121 

207 COMPUDYNE 78-79 

241 COMPUTER LANE UNLIMITED 292 

435-436 INTL NETWORK CONSULTANTS 240IS-2 

115 JAMECO ELECTRONICS 213 


Category No. 

Inquiry No. 

Page No. 

574 

KENOSHA COM FITTER CENTER 

292SO-1 

553 

KENOSHA COMPUTER CENTER 

292MW-1 

567 

KENOSHA COMPUTER CENTER 

292 P 0-6 

561 

KENOSHA COMPUTER CENTER 

292NE-S 

257 

LODE STAR COMPUTER 

284-285 

250 

NEVADA COMPUTER 

300 

15 

memory/chips/upgrades 


70 

ADVANCED MICRO DEVICES 

14-15 

74-75 

AOX 

163 

259 

CITITTIONICS 

307 

240-249 

FIRST SOURCE INT L 

305 

419 

GFK HAMBURG 

224IS-4 

107 

HAUPPAUGE COMP WORKS 

65 

233 

INTEL CORP 

94-95 

115 

JAMECO ELECTRONICS 

213 

117-118 

KINGSTON TECHNOLOGY 

201 

150 

SIGMA DATA 

171 

368 

SMARTMICRO TECHNOLOGIES 

313 

272 

TRANSCEND INFORMATION INC 

297 

370 

USA ELECTRONICS, INC 

314 

258 

WORLDWIDE TECHNOLOGIES 

290 

16 

MISCELLANEOUS HARDWARE 


402 

B & C MICROSYSTEMS 

22415-2 

440 

DEXDYNE 

224IS-2 

433 

ECG 

24DIS-4 

114 

INTEGRAND RESEARCH 

232 

162 

SONY CPPC 

24GA-H 

17 

MODEMS/MUL TtPLEXORS 


266-267 

AT&T PARADYNE (N.A.) 

166 

92 

COMPUTER FRIENDS 

110 

413-414 

DATATRONICS TECHNOLOGY 

176IS-4 

* 

JDR MICRODEVICES 

309 

422-423 

MEGADATA 

17615-1 

264 

RALIN WHOLESALERS 

296 

199 

SUPRA CORP 

230 

204-205 

ZYXEL USA 

237 

16 

MONITORS & TERMINALS 


94-95 

CTX INTERNATIONAL INC 

216 

* 

ELONEX (INTL) 

120-121 

202 

ENVISIO 

272 

125-126 

NANAOUSA CORP {N A) 

111 

129-130 

QPT1 QUEST 

281 

152 

SONY CPPC 

240A-H 

185-186 

VIEWSONIC 

81 

19 

MULTIMEDIA 


193-194 

ADDA 

106 

234 

AITECH 

224 

442 

CPS COMPUTER DISTRIB GMBH 

17BIS-2 

443 

CPS COMPUTER DISTRIB GMBH 

240IS-3 

196 

CREATIVE LABS INC 

35 

94-95 

CTX INTERNATIONAL INC 

216 

374 

EMPIRE COMPUTECH 

314 

271 

LAHEY COMPUTER SYSTEMS 

254 

* 

MICROSOFT GORP 

114-115 

175 

TEKTRONIX 

53 

439 

VIDEO MAKER/VITEC 

401S-1 

20 

PRINTERS/PLOTTERS 


77-78 

BAY TECHNICAL ASSOC 

48 

239 

BUFFALO PRODUCTS 

287 

240 

BULLDOG COMPUTER PRODUCTS 

306 

200 

CASTELLE CORP 

212 

* 

HEWLETT PACKARD 

21 

* 

HEWLETT PACKARD 

36-37 

128 

NEC - PRINTERS 

49 

* 

PACIFIC DATA PRODUCTS 

179 

264 

RALIN WHOLESALERS 

296 

350-351 

TECHNOLOGIC SYSTEMS 

315 

175 

TEKTRONIX 

S3 

176 

TEXAS INSTRUMENTS 

106 

21 

PROGRAMMABLE HARDWARE 


402 

BSC MICROSYSTEMS 

2241 $-2 

440 

DEXDYNE 

224IS-2 

339 

10 TECH 

314 

• 

JDR MICROOEVICES 

309 

367 

METALINK CORP 

315 

353 

TRIANGLE DIGITAL SERVICES 

312 


312 

313 
317 

1761DRC1-2 

282 
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YOUR DIRECT LINK CARD 


\or free product information, mail your compieted card 
)day. For quicker response, fax to 1-413-637-4343! 


Circle the 
imbers on 
>ur Direct 
Ink Card 

rcle the numbers 
nich are found on ads 
Id articles in this issue 
I circle the product 
tegory number and 
peive information on 
advertisers listed in 
pt category. 

Print Your 
lame and 
ddress 

nswer questions “A" 
[ough "E" and mail or 
t card to 
413-6374343. 


Product 
^formation will 
rushed to 
>u from the 
elected 
>mpanies! 


IVTE 


■■■I 




Yes, I want 


information on the following products! 


Fill out this coupon carefully. Please Print. 


Name 


Title 


Company 


Address 


City 


Country 


Code 


Phone 


Product Category 

Information 

Circle the numbers below for 

information on the entire category 

of products you're interested in. 

Hardwire 

Accessones/Supplies 1 

Add-tn Boards 2 

Bar Coding 3 

Communications/Networking 4 
Computer Systems 5 

Data Acquisition 6 


Inquiry Numbers 52*233 


Fax 


A. What Is your primary job 
function/principal area of 
responsibility? (Check one) 

1 □ MISfclP 

2 -I PfogTammer/Systems Analyst 

3 □ AdmnttralnrvManagemant 

4 □ Sale&Martoemg 

5 J EngineerTSdentist 

6 □ Other 

B. What is your level of management 
responsibility? 

7 LI SentoMevei 9 □ Professional 

8 'J Middie-ievei 

C. Are you a reseller (VAR, VAD, 
Dealer, Consultant)? 

10 □ ym 11 □ No 


D. What operating systems are you 
currently using? (Check all that apply) 

12 □ PC/MS-DOS 15 □ Unix 

13 □ DOS + Windows 16 □ MacOS 

14 □ OS£ 17 □ VAX/VMS 

E. For how many people do you 
Influence the purchase of hardware 
or software? 

18 □ 1*25 20 □ 51*99 

19 □ 26-50 21 □ 100 or more 

January 1993 1 90 96 99 \ 


Disks & Optical Drives 

7 

Multimedia 

19 

Educational 

30 

Shareware 

42 

Diskettes/Duplicators 

8 

Printers/Plotters 

20 

Engmeenng’Scientific 

31 

Software Duplication 

43 

Fax Boards/Machines 

9 

Programmable Hardware 

21 

Entertainment 

32 

Spreadsheets 

44 

Graphics Tablets/Mice/ 


Scanners/OCR/Digitizers 

22 

Graphics 

33 

Unix 

45 

Pen Input 

10 

Tape Drives 

23 

Maantosh 

34 

Utilities 

46 

Keyboards 

11 

UPS 

24 

Mailorder 

35 

Windows 

47 

LAN Hardware 

12 

Software 


MathemafecaVStatistical 

36 

Word Processing 

48 

Laptops & Notebooks 

13 

Business 

25 

Miscellaneous Software 

37 

General 


Mailorder 

14 

CAD/CAM 

26 

On-Line Services 

38 

Books/Publications 

49 

Memory/Chips/llpgrades 

15 

Communications/Networlona 27 

Operating Systems 

39 

Recruitment 

50 

Miscellaneous Hardware 

16 

Data Acquisition 

28 

Programming Languages/ 


Miscellaneous 

51 

Modems/Multiplexors 

17 

Database 

29 

Tools 

40 



Monitors & Terminals 

18 



Security 

41 




Inquiry Numbers 409*590 


Inquiry Numbers 766*947 


52 

78 

104 

130 

156 

182 

206 

409 

435 

461 

487 

513 

539 

565 

766 

792 

818 

844 

870 

896 

922 

1123 

1149 

1175 

1201 

1227 

1253 

1279 

53 

79 

105 

131 

157 

183 

209 

410 

436 

462 

488 

514 

540 

566 

767 

793 

019 

845 

871 

897 

923 

1124 

1150 

1176 

1202 

1228 

1254 

1280 

54 

80 

106 

132 

158 

184 

210 

411 

437 

463 

489 

515 

541 

567 

768 

794 

820 

846 

872 

890 

924 

1125 

1151 

1177 

1203 

1229 

1256 

1281 

55 

81 

107 

133 

159 

185 

211 

412 

438 

464 

490 

516 

542 

568 

769 

795 

821 

847 

873 

899 

925 

1126 

1152 

1178 

1204 

1230 

1256 

1282 

56 

82 

106 

134 

160 

186 

212 

413 

439 

465 

491 

517 

543 

569 

770 

796 

822 

848 

874 

900 

926 

1127 

1153 

1179 

1205 

1231 

1257 

1283 

57 

83 

109 

135 

161 

187 

213 

414 

440 

466 

492 

518 

544 

570 

771 

797 

823 

849 

875 

901 

927 

1128 

1154 

1180 

1206 

1232 

1258 

1284 

58 

84 

110 

136 

162 

188 

214 

415 

441 

467 

493 

519 

545 

571 

772 

798 

824 

850 

876 

902 

928 

1129 

1155 

1181 

1207 

1233 

1250 

1285 

59 

85 

111 

137 

163 

189 

215 

416 

442 

468 

494 

520 

546 

572 

773 

799 

825 

851 

877 

903 

929 

1130 

1156 

1182 

1208 

1234 

1260 

1286 

60 

86 

112 

138 

164 

190 

216 

417 

443 

469 

495 

521 

547 

573 

774 

800 

826 

852 

878 

904 

930 

1131 

1157 

1183 

1209 

1236 

1261 

1287 

61 

87 

113 

139 

165 

191 

217 

418 

444 

470 

496 

522 

548 

574 

775 

801 

827 

853 

879 

905 

931 

1132 

1150 

1184 

1210 

1236 

1262 

1288 

62 

88 

114 

140 

166 

192 

218 

419 

445 

471 

497 

523 

549 

575 

776 

802 

828 

854 

880 

906 

932 

1133 

1159 

1185 

1211 

1237 

1263 

1289 

63 

89 

115 

141 

167 

193 

219 

420 

446 

472 

498 

524 

550 

576 

777 

803 

629 

855 

881 

907 

933 

1134 

1160 

1186 

1212 

1238 

1264 

1290 

64 

90 

116 

142 

168 

194 

220 

421 

447 

473 

499 

525 

551 

577 

778 

804 

830 

856 

882 

908 

934 

1136 

1161 

1187 

1213 

1239 

1265 

1291 

65 

91 

117 

143 

169 

195 

221 

422 

448 

474 

500 

526 

552 

570 

779 

005 

831 

857 

883 

909 

935 

1136 

1162 

1188 

1214 

1240 

1266 

1292 

66 

92 

118 

144 

170 

196 

222 

423 

449 

475 

501 

527 

553 

579 

780 

806 

832 

858 

884 

910 

936 

1137 

1163 

1189 

1215 

1241 

1267 

1293 

67 

93 

119 

145 

171 

197 

223 

424 

450 

476 

502 

528 

554 

580 

781 

807 

833 

859 

885 

911 

937 

1138 

1164 

1190 

1216 

1242 

1268 

1294 

68 

94 

120 

146 

172 

198 

224 

425 

451 

477 

503 

529 

555 

581 

782 

808 

834 

860 

886 

912 

938 

1139 

1166 

1191 

1217 

1243 

1289 

1295 

69 

95 

121 

147 

173 

199 

225 

426 

452 

470 

504 

530 

556 

582 

783 

009 

835 

861 

887 

913 

939 

1140 

1166 

1192 

1218 

1244 

1270 

1296 

70 

96 

122 

148 

174 

200 

226 

427 

4^3 

479 

505 

531 

557 

583 

784 

810 

836 

862 

888 

914 

940 

1141 

1167 

1193 

1219 

1245 

1271 

1297 

71 

97 

123 

149 

175 

201 

227 

428 

454 

480 

506 

532 

558 

584 

785 

811 

837 

863 

889 

915 

941 

1142 

1168 

1194 

1220 

1246 

1272 

1296 

72 

98 

124 

150 

176 

202 

228 

429 

455 

481 

507 

533 

559 

585 

786 

812 

838 

864 

890 

916 

942 

1143 

1169 

1195 

1221 

1247 

1273 

1290 

73 

99 

125 

151 

177 

203 

229 

430 

456 

482 

508 

534 

560 

586 

787 

813 

839 

865 

891 

917 

943 

1144 

1170 

1196 

1222 

1248 

1274 

1300 

74 

100 

126 

152 

178 

204 

230 

431 

457 

483 

509 

535 

561 

587 

788 

814 

840 

866 

892 

918 

944 

1145 

1171 

1197 

1223 

1249 

1275 

1301 

75 

101 

127 

153 

179 

205 

231 

432 

458 

484 

510 

536 

562 

588 

789 

815 

841 

867 

893 

919 

945 

1146 

1172 

1198 

1224 

1250 

1276 

1302 

76 

102 

128 

154 

180 

206 

232 

433 

459 

485 

511 

537 

563 

589 

790 

816 

842 

868 

894 

920 

946 

1147 

1173 

1199 

1225 

1251 

1277 

1303 

77 

103 

129 

155 

181 

207 

233 

434 

460 

486 

512 

538 

564 

590 

791 

817 

843 

869 

895 

921 

947 

1148 

1174 

1200 

1226 

1252 

1278 

1304 

Inquiry Numbers 234 

-408 



1 Inquiry Numbers 591 

-765 



I Inquiry Numbers 948-’ 122 1 

1 inquiry Numbers 005-1479 

234 

259 

284 

309 

334 

359 

384 

591 

616 

641 

666 

691 

716 

741 

948 

973 

996 

1023 

1048 

1073 

1096 

1306 

1330 

1355 

1380 

1405 

1430 

1455 

235 

260 

285 

310 

335 

360 

385 

592 

617 

642 

667 

692 

717 

742 

949 

974 

999 

1024 

1049 

1074 

1099 

1306 

1331 

1356 

1381 

1406 

1431 

1456 

236 

261 

286 

311 

336 

361 

386 

593 

618 

643 

668 

693 

718 

743 

950 

975 

1000 

1025 

1050 

1075 

1100 

1307 

1332 

1367 

1382 

1407 

1432 

1457 

237 

262 

287 

312 

337 

362 

387 

594 

619 

644 

M9 

694 

719 

744 

951 

976 

1001 

1026 

1051 

1076 

1101 

1308 

1333 

1358 

1383 

1408 

1433 

1458 

238 

263 

288 

313 

338 

363 

388 

595 

620 

645 

670 

695 

720 

745 

952 

977 

1002 

1027 

1052 

1077 

1102 

1309 

1334 

1359 

1384 

1409 

1434 

1459 

239 

264 

289 

314 

339 

364 

389 

596 

62' 

646 

671 

696 

721 

746 

953 

978 

1003 

1028 

1053 

1078 

1103 

1310 

1335 

1380 

1385 

1410 

1435 

1460 

240 

265 

290 

315 

340 

365 

390 

597 

622 

Off 

672 

697 

722 

747 

954 

979 

1004 

1029 

1054 

1079 

1104 

1311 

1336 

1361 

1386 

1411 

1436 

1461 

241 

266 

291 

316 

341 

366 

391 

596 

623 

648 

673 

698 

723 

748 

955 

980 

1005 

1030 

1055 

1080 

1106 

1312 

1337 

1362 

1387 

1412 

1437 

1462 

242 

267 

292 

317 

342 

367 

392 

599 

624 

649 

674 

699 

724 

749 

956 

981 

1006 

1031 

1056 

1081 

1106 

1313 

1338 

1363 

1388 

1413 

1438 

1463 

243 

268 

293 

318 

343 

368 

393 

600 

625 

650 

675 

700 

725 

750 

957 

982 

1007 

1032 

1057 

1062 

1107 

1314 

1339 

1364 

1389 

1414 

1439 

1464 

244 

269 

294 

319 

344 

369 

394 

601 

626 

651 

676 

701 

726 

751 

958 

983 

1008 

1033 

1056 

1083 

1106 

1315 

1340 

1365 

1390 

1415 

1440 

1465 

245 

270 

295 

320 

345 

370 

395 

602 

627 

652 

677 

702 

727 

752 

959 

984 

1009 

1034 

1059 

1084 

1109 

1316 

1341 

1366 

1301 

1416 

1441 

1466 

246 

271 

296 

321 

346 

371 

396 

603 

628 

653 

678 

703 

m 

753 

960 

965 

1010 

1035 

1060 

1085 

1110 

1317 

1342 

1367 

1302 

1417 

1442 

1467 

247 

272 

297 

322 

347 

372 

397 

604 

629 

654 

679 

704 

729 

754 

961 

986 

1011 

1036 

1061 

1066 

1111 

1318 

1343 

1368 

1393 

1410 

1443 

1468 

248 

273 

298 

929 

348 

373 

398 

605 

630 

655 

680 

705 

730 

755 

962 

987 

1012 

1037 

1062 

1067 

1112 

1319 

1344 

1369 

1394 

1419 

1444 

1469 

249 

274 

299 

324 

349 

374 

399 

606 

631 

656 

681 

706 

731 

756 

963 

968 

1013 

1038 

1063 

1068 

1113 

1320 

1346 

1370 

1305 

1420 

1445 

1470 

250 

275 

300 

325 

350 

375 

400 

607 

632 

657 

682 

707 

732 

757 

964 

989 

1014 

1039 

1064 

1089 

1114 

1321 

1346 

1371 

1306 

1421 

1446 

1471 

251 

276 

301 

326 

351 

376 

401 

608 

633 

658 

683 

708 

733 

758 

966 

990 

1015 

1040 

1065 

1090 

1115 

1322 

1347 

1372 

1387 

1422 

1447 

1472 

252 

277 

302 

327 

352 

377 

402 

609 

634 

659 

684 

709 

734 

759 

966 

991 

1016 

1041 

1066 

1091 

1116 

1323 

1348 

1373 

1388 

1423 

1448 

1473 

253 

278 

303 

328 

353 

378 

403 

610 

635 

660 

685 

710 

735 

760 

967 

992 

1017 

1042 

1067 

1092 

1117 

1324 

1349 

1374 

1389 

1424 

1440 

1474 

254 

279 

304 

829 

354 

379 

404 

611 

636 

661 

m 

711 

736 

761 

968 

993 

1018 

1043 

1068 

1093 

1118 

1325 

1350 

1375 

1400 

1425 

1450 

1475 

255 

280 

305 

330 

355 

380 

405 

612 

637 

662 

687 

712 

737 

762 

969 

994 

1019 

1044 

1069 

1094 

1119 

1326 

1351 

1376 

1401 

1426 

1451 

1476 

256 

281 

306 

331 

356 

381 

406 

613 

638 

663 

688 

713 

738 

763 

970 

995 

1020 

1045 

1070 

1095 

1120 

1327 

1352 

1377 

1402 

1427 

1452 

1477 

257 

282 

307 

332 

357 

382 

407 

614 

639 

664 

689 

714 

739 

764 

971 

996 

1021 

1046 

1071 

1096 

1121 

1328 

1353 

1378 

1403 

1428 

1453 

1478 

258 

283 

308 

333 

358 

383 

406 

615 

640 

665 

690 

715 

740 

765 

972 

997 

1022 

1047 

1072 

1097 

1122 

1329 

1354 

1379 

1404 

1429 

1454 

1479 


Inquiry Numbers 1123-1304 








































YOUR DIRECT LINK CARD 


For free product information, mail your completed card 
today. For quicker response, fax to 1-413-637-4343! 


See reverse side for \ 
card. 


1. Circle the 
Numbers on 
Your Direct 
Link Card 

Circle the numbers 
which are found on 
ads and articles in 
this issue or circle the I 
product category 
number and receive 
information on all 
advertisers listed in 
that category. 


2. Print Your 
Name and 
Address 

Answer questions "A" 
through "E" and mail 
or fax card to 
1-413-637-4343. 


3. Product 
information 
will be rushed 
to you from 
the selected 
companies! 


BVTEsss 












YOUR DIRECT LINK CARD 


\or free product information, mail your completed card 
)day. For quicker response, fax to 1-413-637-4343! 


Circle the 
imbers on 
>ur Direct 
ink Card 

Ircle the numbers 
Jiich are found on ads 
Id articles in this issue 
I circle the product 
jtegory number and 
eive information on 
I advertisers listed in 
at category. 


Print Your 
lame and 
ddress 

hswer questions 'A' 
[ough "E" and mail or 
r card to 
113-637-4343. 


Product 
liformation will 
rushed to 
>u from the 
elected 
jmpanies! 


IVTE 


Yes, I wa 



information on the following products! 


Fill out this coupon carefully. Please Print. 


Name 


Company 


Address 


City 


Country 


Code 


Fax 


A. What is your primary job 
functfon/principal area of 
responsibility? (Check one) 

1 —I IIIS/DtP 

2 -J ProjrammerfSystems Analyst 

3 J AdmmstratJorvWanagement 

4 □ Sates/Martoting 

5 □ Engmeer,'Scientist 

6 □ Other 

B. What is your level of management 
responsibility? 

7 □ Senior-revel 9 U Proteeatona/ 

8 J Modle-level 

C. Are you a reseller (VAR, VAD, 
Dealer, Consultant)? 

10 □ Yes 11 □ No 


D. What operating systems are you 
currently using? (Check all that apply) 

12 □ PC/MS-OOS 15 □ Una 

13 □ DOS ♦ Windows 16 J MacOS 

14 □ OS/2 170 VAX/VMS 

E. For how many people do you 
influence the purchase of hardware 
or software? 

18 □ 1-25 20 □ 51-99 

19 □ 26-50 21 □ 100 or more 

January 1993 I & 96 3^1 


Product Category 

Information 

Circle the numbers below for 

information on the entire category 

of products you're interested in. 

Hardware 

AccessoriesKSupplies 1 

Add-in Boards 2 

Bar Coding 3 

Communications/Networtung 4 
Computer Systems 5 

Data Acquisition 6 


Inquiry Numbers 52-233 


Disks & Optical Drives 

7 

Multimedia 

19 

Educational 

30 

Shareware 

42 

Diskettes/Duplicators 

8 

Printers/Plotters 

20 

Engineering^Sdentihc 

31 

Software Duplication 

43 

Fax BoardsMachines 

9 

Programmable Hardware 

21 

Entertainment 

32 

Spreadsheets 

44 

Graphics Tabiets/Mioe/ 


Scanners/OCFVDigrtizers 

22 

Graphics 

33 

Unix 

45 

Pen Input 

10 

Tape Drives 

23 

Macintosh 

34 

Utilities 

46 

Keyboards 

11 

UPS 

24 

Mail Order 

35 

Windows 

47 

LAN Hardware 

12 

Software 


Mathematical/Statistical 

36 

Word Processing 

48 

Laptops & Notebooks 

13 

Business 

25 

Miscellaneous Software 

37 

General 


Mailorder 

14 

CAD/CAM 

26 

On-line Services 

38 

Books/Pubiications 

49 

Memory/Chips/Upgrades 

15 

Communications/Networkino 27 

Operating Systems 

39 

Recruitment 

50 

Miscellaneous Hardware 

16 

Data Acquisition 

28 

Programming Languages; 


Miscellaneous 

51 

Modems/Multiplexors 

17 

Database 

29 

Tools 

40 



Monitors & Terminals 

18 



Security 

41 




Inquiry Numbers 409-590 


Inquiry Numbers 766-947 


52 

78 

104 

130 

156 

182 

208 

409 

435 

461 

467 

513 

539 

565 

766 

792 

818 

844 

870 

896 

922 

1123 

1149 

1175 

1201 

1227 

1253 

1279 

53 

79 

105 

131 

157 

183 

209 

410 

436 

462 

488 

514 

540 

566 

767 

793 

819 

845 

871 

897 

923 

1124 

1150 

1178 

1202 

1228 

1254 

1280 

54 

00 

106 

132 

158 

184 

210 

411 

437 

463 

489 

515 

541 

567 

768 

794 

820 

846 

872 

896 

924 

1125 

1151 

1177 

1203 

1229 

1255 

1281 

55 

81 

107 

133 

159 

185 

211 

412 

438 

464 

490 

516 

542 

568 

769 

795 

821 

847 

873 

899 

925 

1126 

1152 

1178 

1204 

1230 

1256 

1282 

66 

82 

106 

134 

160 

186 

212 

413 

439 

465 

491 

517 

543 

569 

770 

796 

822 

848 

874 

900 

926 

1127 

1153 

1179 

1206 

1231 

1257 

1283 

57 

83 

109 

135 

161 

187 

213 

414 

440 

466 

492 

518 

544 

570 

771 

797 

823 

849 

875 

901 

927 

1128 

1154 

1180 

1206 

1232 

1258 

1284 

58 

84 

110 

136 

162 

188 

214 

415 

441 

467 

493 

519 

545 

571 

772 

796 

624 

850 

876 

902 

928 

1129 

1155 

1181 

1207 

1233 

1259 

1285 

3* 

85 

111 

137 

163 

189 

215 

416 

442 

468 

494 

520 

546 

572 

773 

799 

825 

851 

877 

903 

929 

1130 

1156 

1182 

1208 

1234 

1260 

1286 

60 

86 

112 

138 

164 

190 

216 

417 

443 

469 

495 

521 

547 

573 

774 

800 

826 

852 

878 

904 

930 

1131 

1157 

1183 

1209 

1235 

1261 

1287 

61 

87 

113 

139 

165 

191 

217 

418 

444 

470 

496 

522 

546 

574 

775 

801 

827 

853 

879 

905 

931 

1132 

1158 

1184 

1210 

1236 

1262 

1288 

62 

88 

114 

140 

166 

192 

218 

419 

445 

471 

497 

523 

549 

575 

776 

802 

828 

854 

880 

906 

932 

1133 

1159 

1186 

1211 

1237 

1263 

1289 

63 

89 

115 

141 

167 

193 

219 

420 

446 

472 

498 

524 

550 

576 

777 

803 

829 

855 

101 

907 

933 

1134 

1160 

1100 

1212 

1238 

1264 

1290 

64 

90 

116 

142 

168 

194 

220 

421 

447 

473 

499 

525 

551 

577 

778 

804 

830 

856 

102 

908 

934 

1135 

1161 

1187 

1213 

1239 

1266 

1291 

65 

91 

117 

143 

169 

195 

221 

422 

448 

474 

500 

526 

552 

578 

779 

805 

831 

857 

883 

909 

935 

1136 

1162 

1188 

1214 

1240 

1266 

1292 

66 

92 

118 

144 

170 

196 

222 

423 

449 

475 

501 

527 

553 

579 

780 

806 

632 

858 

884 

910 

936 

1137 

1163 

1189 

1215 

1241 

1267 

1293 

87 

93 

119 

145 

171 

197 

223 

424 

450 

476 

502 

528 

554 

580 

781 

807 

833 

859 

885 

911 

937 

1138 

1164 

1190 

1216 

1242 

1268 

1294 

68 

94 

120 

146 

172 

198 

224 

425 

451 

477 

503 

529 

555 

581 

782 

808 

834 

860 

886 

912 

938 

1139 

1166 

1191 

1217 

1243 

1269 

1295 

69 

95 

121 

147 

173 

199 

225 

426 

452 

478 

504 

530 

556 

582 

783 

809 

835 

861 

887 

913 

939 

1140 

1166 

1192 

1218 

1244 

1270 

1296 

70 

96 

122 

148 

174 

200 

226 

427 

453 

479 

505 

531 

557 

583 

784 

810 

836 

862 

888 

914 

940 

1141 

1167 

1193 

1219 

1245 

1271 

1297 

71 

97 

123 

149 

175 

201 

227 

428 

454 

480 

506 

532 

550 

584 

785 

811 

837 

863 

889 

915 

941 

1142 

1168 

1194 

1220 

1246 

1272 

1298 

72 

98 

124 

150 

176 

202 

228 

429 

455 

481 

507 

533 

559 

585 

786 

812 

838 

864 

890 

916 

942 

1143 

1169 

1195 

1221 

1247 

1273 

1299 

73 

99 

125 

151 

177 

203 

229 

430 

456 

482 

508 

534 

560 

586 

787 

813 

839 

865 

891 

917 

943 

1144 

1170 

1196 

1222 

1248 

1274 

1300 

74 

100 

126 

152 

178 

204 

230 

431 

457 

483 

509 

535 

561 

587 

788 

814 

640 

866 

892 

918 

944 

1145 

1171 

1197 

1223 

1249 

1275 

1301 

75 

101 

127 

153 

179 

205 

231 

432 

458 

484 

510 

536 

562 

588 

789 

815 

841 

867 

893 

919 

945 

1146 

1172 

1198 

1224 

1250 

1276 

1302 

76 

102 

128 

154 

180 

206 

232 

433 

459 

485 

511 

537 

563 

589 

790 

816 

842 

868 

894 

920 

946 

1147 

1173 

1199 

1225 

1251 

1277 

1303 

77 

103 

tso 

155 

1B1 

207 

233 

434 

460 

486 

512 

538 

564 

590 

791 

817 

843 

869 

895 

921 

947 

1148 

1174 

1200 

1226 

1262 

1278 

1304 

I Inquiry Numbers 234 

408 



1 Inquiry Numbers 59’ 

765 



1 Inquiry Numbers 948 

1122 



1 Inquiry Numbers >305 

■ 1-179 



234 

259 

284 

309 

334 

359 

384 

591 

616 

641 

666 

691 

716 

741 

948 

973 

996 

1023 

1048 

1073 

1098 

1306 

1330 

1355 

1380 

1405 

1430 

1455 

235 

260 

285 

310 

335 

360 

385 

592 

617 

642 

667 

692 

717 

742 

949 

974 

999 

1024 

1049 

1074 

1099 

1306 

1331 

1366 

1381 

1406 

1431 

1456 

236 

261 

286 

311 

336 

361 

386 

593 

618 

643 

082 

693 

718 

743 

950 

975 

1000 

1025 

1050 

1075 

1100 

1307 

1332 

1367 

1382 

1407 

1432 

1457 

237 

262 

287 

312 

337 

362 

387 

594 

619 

644 

669 

694 

719 

744 

951 

976 

1001 

1026 

1051 

1076 

1101 

1306 

1333 

1358 

1383 

1408 

1433 

1458 

238 

263 

288 

313 

338 

363 

388 

595 

620 

645 

670 

695 

720 

745 

952 

977 

1002 

1027 

1052 

1077 

1102 

1309 

1334 

1359 

1384 

1409 

1434 

1459 

239 

264 

289 

314 

339 

364 

389 

596 

621 

646 

671 

696 

721 

746 

953 

978 

1003 

1028 

1053 

1078 

1103 

1310 

1335 

1360 

1385 

1410 

1435 

1460 

240 

265 

290 

315 

340 

365 

390 

597 

622 

647 

672 

697 

722 

747 

954 

979 

1004 

1029 

1054 

1079 

1104 

1311 

1336 

1361 

1386 

1411 

1436 

1461 

241 

266 

291 

316 

341 

366 

391 

598 

623 

648 

673 

698 

723 

748 

955 

980 

1005 

1030 

1055 

1080 

1105 

1312 

1337 

1362 

1387 

1412 

1437 

1462 

242 

267 

292 

317 

342 

367 

392 

599 

624 

649 

674 

699 

724 

749 

956 

981 

1006 

1031 

1056 

1061 

1106 

1313 

1338 

1363 

1388 

1413 

1438 

1463 

243 

268 

293 

318 

343 

368 

393 

600 


650 

675 

700 

725 

750 

957 

482 

1007 

1032 

1057 

1082 

1107 

1314 

1338 

1364 

1389 

1414 

1439 

1464 

244 

269 

294 

319 

344 

369 

394 

601 

626 

651 

676 

701 

726 

751 

958 

BBS 

1008 

1033 

1058 

1083 

1108 

1315 

1340 

1365 

1390 

1415 

1440 

1465 

245 

270 

295 

320 

345 

370 

395 

602 

627 

652 

677 

702 

727 

752 

959 

964 

1009 

1034 

1059 

1084 

1109 

1316 

1341 

1366 

1391 

1416 

1441 

1466 

246 

271 

2% 

321 

346 

371 

396 

603 

628 

653 

678 

703 

728 

753 

960 

985 

1010 

1035 

1060 

1085 

1110 

1317 

1342 

1367 

1392 

1417 

1442 

1467 

247 

272 

297 

322 

347 

372 

397 

604 

629 

654 

679 

704 

729 

754 

961 

080 

1011 

1036 

1061 

1086 

1111 

1318 

1343 

1368 

1393 

1418 

1443 

1468 

248 

273 

296 

323 

348 

373 

398 

605 

630 

655 

000 

705 

730 

755 

962 

987 

1012 

1037 

1062 

1067 

1112 

1319 

1344 

1369 

1394 

1419 

1444 

1469 

249 

274 

299 

324 

349 

374 

399 

606 

631 

656 

681 

706 

731 

756 

963 

988 

1013 

1038 

1063 

1088 

1113 

1320 

1345 

1370 

1395 

1420 

1445 

1470 

250 

275 

300 

325 

350 

375 

400 

607 

632 

657 

682 

707 

732 

757 

964 

989 

1014 

1039 

1064 

1089 

1114 

1321 

1346 

1371 

1396 

1421 

1446 

1471 

251 

276 

301 

326 

351 

376 

401 

608 

633 

658 

683 

708 

733 

758 

965 

990 

1015 

1040 

1066 

1090 

1115 

1322 

1347 

1372 

1397 

1422 

1447 

1472 

252 

277 

302 

327 

352 

377 

402 

609 

634 

659 

684 

709 

734 

758 

966 

991 

1016 

1041 

1066 

1091 

1116 

1323 

1348 

1373 

1398 

1423 

1448 

1473 

253 

278 

303 

328 

353 

378 

403 

610 

635 

660 

685 

710 

735 

760 

967 

992 

1017 

1042 

1067 

1092 

1117 

1324 

1349 

1374 

1399 

1424 

1449 

1474 

254 

279 

304 

329 

354 

379 

404 

611 

636 

661 

686 

711 

736 

761 

968 

993 

1018 

1043 

1068 

1093 

1118 

1325 

1350 

1375 

1400 

1425 

1450 

1475 

255 

280 

305 

330 

355 

380 

405 

612 

637 

662 

687 

712 

737 

762 

969 

994 

1019 

1044 

1069 

1094 

1119 

1326 

1351 

1376 

1401 

1426 

1451 

1476 

256 

281 

306 

331 

356 

381 

406 

613 

638 

663 

000 

713 

738 

763 

970 

995 

1020 

1045 

1070 

1095 

1120 

1327 

1352 

1377 

1402 

1427 

1452 

1477 

257 

282 

307 

332 

357 

382 

407 

614 

639 

664 

689 

714 

739 

764 

971 

996 

1021 

1046 

1071 

1096 

1121 

1328 

1353 

1378 

140G 

1428 

1453 

1478 

258 

283 

308 

333 

358 

383 

408 

615 

640 

665 

690 

715 

740 

765 

972 

997 

1022 

1047 

1072 

1097 

1122 

1329 

1354 

1379 

1404 

1429 

1454 

1479 


Inquiry Numbers 1123-1304 




































YOUR DIRECT LINK CARD 


For free product information, maii your completed card 
today. For quicker response, fax to 1-413-637-4343! 


CL JO 




"D 

tOT! 

m H £ 

jo 5 o 
mom 


See reverse side for \ 
card. 


1. Circle the 
Numbers on 
Your Direct 
Link Card 

Circle the numbers 
which are found on 
ads and articles in 
this issue or circle the I 
product category 
number and receive 
information on all 
advertisers listed in 
that category. 

2. Print Your 
Name and 
Address 

Answer questions "A" 
through "E" and mail 
or fax card to 
1-413-637-4343. 

3. Product 
information 
will be rushed 
to you from 
the selected 
companies! 


BYTE 













YOUR DIRECT LINK 


PRODUCT CATEGORY INDEX 


For FREE product information from individual advertisers, circle the 
corresponding inquiry numbers on your Direct Link Card! 

To receive information for an entire product category, circle the category 
number on your Direct Link Card! 


Category No. 


Category No. 


Inquiry No. 

Page No. 

354-355 

TRIBAL MICROSYSTEMS 

315 

357 

XELTEK 

315 

359 

Z-WORLD ENGINEERING 

315 

22 

SC ANNERSOCR/DIGITIZERS 


570-571 

MICROTECH COMPUTER 

292SO-4 

379 

WENTEK TECHNOLOGY, INC 

316 

23 

TAPE DRIVES 


71-72 

AMERICAN MEGATRENDS 

101 

240 

BULLDOG COMPUTER PRODUCTS 

306 

84-65 

COLORADO MEMORY SYSTEMS 

89 

336 

GMM RESEARCH CORP 

311 

341 

LAGUNA DATA SYSTEMS 

315 

363 

NOVASTOR CORP 

315 

345 

OVERLAND DATA INC 

316 

346 

QUALSTAR CORP 

316 

24 

UPS 


138 

MINUTEMAN 

99 

139 

PC POWER COOLING 

67 

SOFTWARE 


25 

BUSINESS 


206 

DELORME MAPPING 

186 

415 

DR HUGGLE 8 PARTNER GMBH 

176IS-2 

209-210 

FUNK SOFTWARE 

275 

377 

HARPER COLLINS 

316 

109-110 

HORIZONS TECHNOLOGY (N.A.) 

224A-0 

434 

ITALIAN SOFTWARE AGENCY 

224IS-3 

424 

OXFORD ELECTRONIC PUBLISHING 96IS-1 

137 

PATTON & PATTON 

104 

425 

SZKI RECOGNITA CORP 

173 

353 

TRIANGLE DIGITAL SERVICES 

312 

28 

CAD/CAM 


73 

AMER SMALL BUSINESS COMP 

247 

211-212 

ESRI 

195 

562-563 

EVOLUTION COMPUTING 

292PC-1 

555-556 

EVOLUTION COMPUTING 

292NE-3 

27 

COMMUNICA TIONS/NETWORKING 


417-418 

FUTURESOFT ENGINEERING 

1761S-1 

429 

M1NICOM LTD 

17GIS-4 

141 

PERSOFT INC 

162 

426 

TRITON TECHNOLOGIES 

240IS-1 

427 

WALKER, RICHER & QUINN 

224 IS 1 

358 

ZEUS PHONSTUFF 

316 

28 

DATA ACQUISITION 


127 

N ATIONAL INSTRUMENTS 

263 

344 

NATIONAL INSTRUMENTS 

317 

* 

N ATIONAL INSTRUMENTS 176IDRC1 -2 

29 

DATABASE 


88 

COMPUTER ASSOCIATES 

220 

89 

COMPUTER ASSOCIATES 

164 

333 

CQMPUTERWISE 

317 

206 

DELORME MAPPING 

186 

434 

ITALIAN SOFTWARE AGENCY 

224IS-3 

153 

RAIMA CORP 

85 

157 

SEQUITER SOFTWARE INC 

270 

168 

STRATEGIC MAPPING 

199 

183-184 

VENTURA SOFTWARE INC 

170 

30 

EDUCATIONAL 


61-62 

ABACUS SOFTWARE 

187 

276-277 

MICROTAC SOFTWARE 

265 

431 

ON TIME MKT /KARSTEN PETERSEN 96IS-2 

31 

ENGINEERING/SCIENTIFIC 


415 

DR HUGGLE & PARTNER GMBH 

176IS-2 

171-172 

LA N DM ARK RESEARC H 1 NTL CORP 129 

120 

MATHSOFT INC 

219 

365-366 

SCIENTIFIC PROGRAMMING 

317 

168 

STRATEGIC MAPPING 

199 

* 

WOLFRAM RESEARCH 

191 


Page No. 


32 

442 

443 

251 

252 

253 


ENTERTAINMENT 

CPS COMP DISTRIBUTION GMBH 
CPS COMP DISTRIBUTION GMBH 
MICROPROSE SOFTWARE 
MICRO PROSE SOFTWARE 
MICROPROSE SOFTWARE 


GRAPHICS 

COREL SOFTWARE 
CTX INTERNATIONAL INC 
211*212 ESRI 

109410 HORIZONS TECHNOLOGY 
121 MICROGRAFX 

125-126 NAN AO USA CORP (N.A.) 
175 TEKTRONIX 


3$ 

93 

94*95 


34 


3& 

408 

409 
420 
119 

159 


MACINTOSH 

APPLE COMPUTER INC 

MAIL ORDER 

COMPUSAVE INT'L (INT'L} 
COMPUTER QUICK 
GREY MATTER LTD 
PROGRAMMER’S PARADISE 
PROGRAMMER'S SHOP 
S’NW ELECTRONICS 
SOFTLINE CORP 


176IS-2 

240IS-3 

299 

301 

303 


50 

216 

195 

224A-B 

255 

111 

53 


176A-P 


166 
9615-2 
96IS-4 
69-71 
214-215 
110 
401S4 


3€ MATHEMATICAL/ST A TISTICAL 

346 PERSONAL TEX 
164 SPSS INC 
165-166 STATSOFT 
173-174 SYSTATINC 
* WOLFRAM RESEARCH 

37 MISCELLANEOUS SOFTWARE 

364 ALLMICRO 316 

109-110 HORIZONS TECHNOLOGY (N.A.) 224A-8 

270 LINGUISTIC PRODUCTS 166 

ON TIME MKT I KARSTEN PETERSEN 961S-2 


317 

245 

273 

103 

191 


431 

166 

38 

450 


39 
111 
421 

150 

151 
425 

40 

* 

61-82 

403-404 

235-236 

90 

97-98 

416 

337 

420 
274 
578 
373 

421 
123 
431 
142 
147 

146-149 

425 

187 


STRATEGIC MAPPING 199 

ON-LINE SERVICES 

BIX 279 

COMPUSERVE 192A-B 

COMPUSERVE 193 

OPERATING SYSTEMS 

I0M - OS/2 44-45 

LOGIC PROGRAMMING ASSOC 96IS-2 

MARK WILLIAMS CO 109 

ON X / QUANTU M SOFTWARE SYS 250 

QUARTER D ECK OFFICE SY STEM S 165 

SZKI RECOGN FTA CORP 173 

PROGRAMMING LANGUAGES/TOOLS 

BINARY TECHNOLOGY INC 318 

BORLAND INTERNATIONAL 13 

BORLAND INTERNATIONAL (INTI) CIV 

CASE DESIGN INTERNATIONAL 233 

COMPUTER ASSOCIATES 39 

DATA ACCESS CORP 238 

FAST ELECTRONIC GMBH (INTL) 149 

GREENLEAF SOFTWARE 316 

GREY MATTER LTD 96IS-4 

IBM - CSET/2 259 

ISLAND SYSTEMS (INTL) 292SO-3 

IVERSON SOFTWARE, INC 316 

LOGIC PROGRAMMING ASSOC 96IS-2 

MICROWAY 211 

ON TIME MKT / KARSTEN PETERSEN 96IS-2 
PHAR LAP SOFTWARE INC 155 

POPKINS/W & SYSTEMS I NO 125 

PROGRAMMER'S SHOP 214-215 

PROGRESS SOFTWARE 223 

SZKE RECOGNITA CORP 173 

WATCOM PRODUCTS INC 33 


41 SECURITY 

65 ALADDIN KNOWLEDGE SYSTEMS 


Catogory No. 

Inquiry No. 


Pago t 


401 

554 

216 

416 


ALAD DIN KNOWLE DG E SYSTEMS 176IS-1 
ALADDIN KNOWLEDGE SYSTEMS 292NE-2 


DALLAS SEMICONDUCTOR 
FAST ELECTRONIC GMBH (INT'L) 
103^104 GLENCO ENGINEERING 
154-155 R AIN80 W TECHNOLGGl ES 
160-161 SOFTWARE SECURITY INC 

43 SOFTWARE DUPLICATION 

339-331 AXIOMATIC 

416 FAST ELECTRON 1C G MBH (I NTL) 

SPREADSHEETS 

COMPUTER ASSOCIATES 


44 
91 

45 

124 

201 


150 

149 

197 

77 

274 


313 

149 


29 


55 

401 

554 

334 

105-106 

171-172 

146 

4 

167 

179-180 

47 

61-62 

442 

443 

211-212 

420 

116 

362 


125-126 

424 

141 

191 

183-184 

439 

188-169 

192 

48 

424 

183-184 

192 


UNIX 

MARK WILLIAMS CO 109 

MKS / MORTICE KERN SYSTEMS 267 

SUNSOFT 2-3 

WOLFRAM RESEARCH 191 

UTILITIES 

ALADDIN KNOWLEDGE SYS 107 

ALADDIN KNOWLEDGE SYS 176IS-1 

ALADDIN KNOWLEDGE SYS 292NE-2 

DIAGSOFTINC 316 

GLOBA LINK INC 176 

LANDMA R K R ES EARC H INTL CORP 129 

PKWARE INC 52 

POWERCORE 176IDRC1-2 

STORAGE DIMENSIONS 183 

TOUCHSTONE SOFTWARE 236 


WINDOWS 

ABACUS SOFTWARE 
CPS COMP DISTRIB GMBH 
CPS COMP DISTRIB GMBH 
ESRI 

GREY MATTER LTD 
KEA SYSTEMS LTD 
MICROCAL INC 
MICROSOFT CORP 
MICROSOFT CORP 
NAN AO USA CORP (N.A.) 
OXFORD ELECTRONIC PUBL 
PERSOFT INC 
SYMANTEC 

VENTURA SOFTWARE INC 
VIDEO MAKER/VITEC 
XVT SOFTWARE INC 
ZYLAB / DIVISION OF IPI 

WORD PROCES&INQ/DTP 

MICROSOFT CORP 
OXFORD ELECTRONIC PUB 
VENTURA SOFTWARE INC 
ZYLAB / DIVISION OF ID! 


187 

176IS-2 

240IS-3 

195 

96IS-4 

100 

318 

22-27 

55-59,61,63 

111 

96IS-1 

162 

9 

170 

40IS-1 

229 

106 


93 

9615-1 

170 

106 


49 

61-62 

377 


SI 

575 

576 
566 


BOOKS/PUBLICATIONS 

ABACUS SOFTWARE 187 

COMPUTER BOOK CLUB,THE (N.A.) 260A-B 
HARPER COLLINS 316 

JNL OF OBJ ORIENT PROG 176IDRC1-2 
MICROSOFT PRESS INC 43 

OSBORNE MCGRAW-HILL 330-332 

OSBORN E MCGFtAW- H ILL 319 

UNIXWORLD 208 

UNIXWORLD 208A-B 

MISCELLANEOUS 

BYTE SUB MESSAGE 226 

DEXPO / Ml LLER F R EEMAN, 1NC 292MW-3 
□EXPO f MILLER FREEMAN, INC 292NE-6 
PE MCO /UNI FORM SHOW 292PC-4 
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Osborne/McGraw-Hill Computer Books Are Available At These Fine Stores 


ALABAMA 


Birmingham, AL 

Jonathan Benton Bookseller 

PH: 205-967-8840 
FAX: 205-967-9812 

Smith & Hardwick Bookstore 

PH: 205-591-9970 

Huntsville,. AL 

University Bookstore 

PH: 205-895-6600 

Madison, AL 

Madison Books & Computers 

PH: 205-772-9250 
FAX: 205-461-8076 

Tuscaloosa, AL 

University Supply Store 

PH: 205-348-6126 


CALIFORNIA 


Berkeley. CA 
Cody's Books 

PH: 510-845-7852 

Whole Earth Access 

PH: 510-845-3000 

Capitola, CA 

Capitola Book Cafe 

PH: 408-462-4415 

Chino, CA 

Mr. B s Computer Books 

PH: 714-464-2777 
FAX: 714-464-2779 

Citrus Heights. CA 
Tower Books 

PH: 916-961-7202 

Concord, CA 

Whole Earth Access 

PH: 510-686-2270 

Cupertino, CA 

A Clean Well Lighted Place 

PH: 408-255-7600 

Computer Literacy Bookshops 

PH: 408-973-9955 

Staceys Bookstore 

PH: 408-253-7521 

Davis, CA 
UCG Bookstore 

PH 916-752-2944 
FAX: 916-752-4791 

Irvine, CA 

Irvine Sci-Tech Bonks 

PH: 800-229-9514 
FAX: 714-733-0122 

Long Beach, CA 
Forty-Niner Shops 

PH: 310-985-5093 
FAX: 310-985-1593 

Los Angeles, CA 

OPAMP Technical Books, Inc. 

PH: 800-468-4322 
FAX: 213-464-0977 

Technical Book Company 

PH: 310-475-5711 

UCLA Students Store 

PH: 310-206-0763 


Mountain View, CA 
Printer's Inc. 

PH: 415-961-8500 

Palp Alto. CA 
Printer s Inc. 

PH 415-327-6500 

Stacey's Bookstore 

PH: 415-326-0681 

Stanford Bookstore 

PH: 415-327-3680 

Sacramento. CA 

Whole Earth Electronics 

PH: 916-489-1000 

San Diego, CA 

San Diego Technical Books, 
Inc. 

PH: 000-346-0071 
FAX: 619-279-5088 

San Francisco. CA 

Stacey's Bookstore 

PH: 415-421-4687 

Whole Earth Access 

PH: 415-285-5244 

San Jose, CA 

Computer Literacy Bookshops 

PH: 408-435-1118 

Whole Earth Access 

PH: 408-554-1500 

San Mateo, CA 

Whole Earth Access 

PH: 415-578-9200 

San Rafael, CA 

Whole Earth Access 

PH: 415-459-3533 

Santa Barbara, CA 
Chaucer's Bookstore 

PH 805-682-6787 
FAX: 805-682-1129 

UCSG Bookstore 

PH: 805-893-2082 

Stanford, CA 

Stanford Bookstore 

PH 415-329-1217 

Sunnyvale, CA 

Computer Literacy Bookshops 

PH: 408-730-9955 


COLORADO 


Boulder, CO 

Uniled Techbook Co, 

PH: 303-443-7037 

University Book Center 

PH: 303-492-6411 

Denver, CO 

Auraria Book Center 

PH: 303-556-3230 

The Tattered Cover 

PH: 303-322-7727 

United Techbook Co, 

PH: 303-534-3460 


Englewood, CO 
SoltPro Books 

PH: 303-740-7751 
FAX: 303-740-8152 

Longmont, CO 

United Techbook Co. 

PH: 303-651-3184 


CONNECTICUT 


New Haven, CT 
Yale Co-Op 
PH: 203-772-2200 
FAX 800-354-9253 

Stoors, CT 

U-Conn Co-Op 

PH: 203-486-3537 


DELAWARE 


Newark, DE 
McMahon Books 

PH: 302-366-7575 

Universily of Delaware 
Bonk Stare 

PH: 302-831-2637 


DISTRICT OF COLUMBIA 

Washington, DC 

Micro Center 

PH: 703-204-8409 
FAX: 703-204-8408 

QIssue's Bonks 

PH: 202-338-9544 

Reiter's Scientific & 
Professional Books 

PH: 202-223-3327 
FAX: 202-296-9103 

Reprint Book Shop 

PH: 202-554-5070 


FLORIDA 


Coral Gabies, FL 

Softhouse 

PH: 305-446-7638 

University of Miami 
Bookstore 

PH: 305-284 4101 

Gainesville, FL 

University Book & Supply 

PH: 904-377-1788 

University of Florida 
Bookstores 

PH: 904-392-0194 

Miami, FL 

Downtown Book Center 

PH: 305-377-9939 

Orlando, FL 

IPs Academic 

PH: 407-658-4612 

Sarasota, FL 

Paperback Booksmilh 

PH: 813-922-5000 

Tampa, FL 

The Monocle Bookshop 

PH: 813-879-5728 


GEORGIA 


Atlanta. GA 

Engineers Bookstore 

PH: 800-635-5919 
FAX: 404-692-5838 

Georgia Tech Bookstore 

PH: 404-894-2515 

Oxford Bookstore 

PH: 404-262-3333 

Marietta, GA 
Micro Center 
PH: 404-859-1545 
FAX: 404-659-1559 


HAWAII 


Honolulu, HI 
Honolulu Book Shops 

Ala Moana Shopping Center 
PH: 808-941-2274 

Honolulu Book Shops 

Bishop 8 Hotel Street 
PH: 808-537-6224 

University ol Hawaii 
Bookstore 

PH: 808-956-4338 
FAX: 808-956-4338 


ILLINOIS 


Chicago, IL 

Kroch's S Bren lane's 

PH: 80 0-83 3-BO OK 
FAX: 312-332-6074 


KENTUCKY 


Bowling Green, KY 

College Heights Bookstore 

PH: 502-745-5799 

Lexington, KY 
Joseph Beth Booksellers 

PH: 606-271-5330 
FAX: 606-272-6948 

Kennedy Bookstore 

PH: 606-252-0331 

Louisville, KY 

University of Louisville 
Bookstore 

PH: 502-588-6679 

Morehead, KY 

Merehead State University 
Bookstore 

PH: 606-783-2081 


MAiNE 


Orpno, ME 

University of Maine Bookstore 

PH: 207-581-1700 
FAX: 207-866-2836 


MARYLAND 


College Park, MD 

Maryland Book Exchange 

PH: 301-927-2510 
FAX: 301-209-7118 


College Park, MD (coot.) 

University Book Center 

PH: 301-454-3222 


MASSACHUSETTS 


Boston, MA 
Boston Universily 

PH: 617-267-8484 
FAX: 800-353-5531 

North eastern University 
Bookstore 

PH: 617-437-2286 

Waterstone s Booksellers 

PH: 617-859-8030 
FAX: 617-859-8038 

Burlington, MA 

Soft Pro 

PH: 617-273-2919 
FAX: 617-273-2499 

Cambridge, MA 
Harvard Coop 
PH: 617-499-2000 

MIT Coop 

PH: 617-499-3230 
FAX: 617-621-0856 

Quantum Books 

PH: 617-494-5042 
FAX: 617-577-7282 

WordsWorth at Harvard 
Square 

PH: 617-354-5201 

Westborough, MA 

Open Book 

PH: 617-366-8448 

Worcester, MA 
Tatmick Bookseller 

PH: 508-756-7644 
FAX: 508-756-9425 


MICHIGAN 


Ann Arbor, Ml 
Ulrich's Bookstore 

PH: 313-662-3201 

East Lansing, Ml 

Jocundry's Books 

PH: 517-332-0856 

Michigan Stale University 
Bookstore 

PH: 517-355-3454 

Student Book Store 

PH: 517-351-4210 

Flint, Ml 

Young & Welshan's 

PH: 313-732-0620 


MINNESOTA 


Minneapolis, MN 
Baxter's Books 

PH: 612-339-4922 
FAX: 612-339-4922 


MISSISSIPPI 


Mississippi State, MS 

MSU Bookstore 

PH: 601-325-2247 


(continued after advertisement on next page) 
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...Topics of Conversation 


For Today’s Hottest Authors on the Hottest Topics, Choose Osborne Computer Books 



Dvorak’s Guide to PC 
Telecommunications, 
Second Edition 

by John C. Dvorak 
and Nick Anis 

$39.95 Book/Disk J 
ISBN: 0-07-831787-0 I 


Hot Links: A Guide 
to Unking Computers 

by Mark Eppley 
and David Hakala 

$29.95 Book/Disk 
ISBN: 0-07-881020-5 




Dvorak's Inside Track to 
DOS & PC Performance 

by John C, Dvorak 
and Nick Anis 

$39.95 Book/Disk 
ISBN: 0-07-881759^5 I 


pfmg, 


Total Recall: The Ultimate 
Guide to Memory Management 

by Gary Saxer and Ellen Sanders 

$19.95 

ISBN: 0-07-881835-4 


Jamsa'slOOl 
DOS & PC Tips 

by Kris Jamsa 

$39,95 Book/Disk 
ISBN: 0-07-881821-4 


File & Disk Management: 
From Chaos to Control 

by Allred Glossbrenner 

$39.95 Book/Disk 
ISBN: 0-07-881834-6 


llet the inside scoop on the best ways to maximize your computer’s 
performance from Osborne’s top authors. You’ll find practical, real-world 
discussions in these books along with exclusive tips and insights. PLUS, 
in the book/disk packages, you’ll also find software that is new and 

unavailable elsewhere. 


NetWork Know-How: 
Concepts, Cards, & Cables 

by Dan Derrick 

$19.95 

ISBN: 0-07-881833-8 


Osborne ^ 

Copyright © 1993 McGraw-Hill, Inc. 


AVAILABLE NOW AT YOUR LOCAL 
BOOK AND COMPUTER STORES. 
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MISSOURI 


St. Louis, MO 

Software Plus 

PH: 314-434-3311 
FAX: 314-434-0524 

Washington University 
Bookstore 

PH: 314-935-5696 


NEBRASKA 


Lincoln, NE 
Nebraska Bookstore 

PH: 402-476-0111 
FAX: 402-476-0111 


NEW HAMPSHIRE 

Hanover, NH 
Dartmouth Bookstore 

PH: 800-462-9009 (NH only) 
800-624-8800 (USA) 


NEW JERSEY 


Hightstown, NJ 

McGraw-Hill Book Store 

PH: 609-426-5750 
FAX: 212-512-4105 

Newark, NJ 

Newark Book Center 

PH: 201-642-7956 

New Brunswick, NJ 

Rutgers University Book Store 

PH: 908-246-8448 

Princeton, NJ 

Princeton University Store 

PH: 609-921-8500 
FAX: 609-924-9651 


NEW MEXICO 


Albuquerque, NM 
Page One 

PH: 505-294-2026 


NEW YORK 


Buffalo, NY 

SUNY Buffalo 

PH: 716-636-3131 

Ithaca, NY 

Cornell Campus Store 

PH: 607-255-2934 

Triangle Book Store 

PH: 607-272-7111 


New York. NY 

Classic Book Store 

PH: 212-466-0668 

Coliseum Book Store 

PH: 212-581-5352 

McGraw-Hill Book Store 

PH: 212-512-4100 
FAX: 212-512-4105 

New York University Book 
Center 

PH: 212-998-4666 

Papyrus Books 

PH: 212-222-3350 

Rockwell Computer & 
Software 

PH: 212-949-6935 
FAX: 212-949-1252 

Niagara Falls, NY 
Book Corner 

PH: 716-285-2928 

Rochester, NY 

Campus Connections 
Bookstore 

PH: 716-475-2501 

Maplewood Books 

PH: 716-254-0621 

World Wide News 

PH: 716-546-7140 


NORTH CAROLINA 


Chapel Hill, NC 

Bull s Head Bookshop 

PH: 919-962-2420 

Intimate Bookshop 

PH: 919-929-0414 
FAX: 919-967-2107 

Charlotte. NC 
Intimate Bookshop, 
Southpark Mall 

PH: 704-366-6400 
FAX: 704-362-1200 

Intimate Bookshop, 
University Place 

PH: 704-547-7400 
FAX: 704-547-1107 

Little Professor Book Center 

PH: 704-527-0706 

Durham, NC 

Duke University — 

Gothic Bookshop 

PH: 919-684-3986 

Greenville, NC 

East Carolina University 
Student Stores 

PH: 919-757-6731 


Raleigh, NC 

North Carolina State Univ. 
Bookstores 

PH: 919-515-3573 

Winston-Salem, NC 
Intimate Bookshop 

PH: 919-768-6400 
FAX; 919-768-3127 


OHIO 


Beachwood, OH 
Booksellers 
PH: 216-831-5035 

Chagrin Falls, OH 

The Inside Story Book Shop 

PH: 216-543-8168 

Cincinnati. OH 

Univ. of Cincinnati Bookstore 

PH: 513-556-1700 

Cleveland. OH 

Case Western Reserve Univ. 
Bookstore 

PH: 216-368-2650 

Columbus, OH 

Long s College Bookstore 

PH: 614-294-4674 

Micro Center 

PH: 614-481-4407 
FAX: 614-481-5463 

The Ohio State University 
Bookstore 

PH: 614-292-2991 
FAX: 614-292-8983 

Dayton, OH 
Books & Co. 

PH: 513-297-6358 
800-777-4881 
FAX: 513-298-7895 

Wilkies 

PH: 513-223-2541 

Wilkies South 

PH: 513-434-8821 

Fairborn, OH 

Wilkies 

PH: 513-429-1677 

Wright State University 
Bookstore 

PH: 513-873-2875 

Holland, OH 

Little Professor Bookstore 

PH: 419-865-0013 

Kent, OH 

Kent State Univ. Bookstore 

PH: 216-672-2762 


Mayfield Heights, OH 
Micro Center 
PH: 216-449-7009 
FAX: 216-449-7008 

Rocky River, OH 
Booksellers 

PH: 216-333-7828 

Sharonville, OH 
Micro Center 
PH: 513-782-8509 
FAX: 513-782-8508 

Toledo, OH 

Leo’s Bookstore 

PH: 419-255-5506 


OREGON 


Portland, OR . 

Powell's Technical Books 

PH: 503-222-3906 


PENNSYLVANIA 


Altoona, PA 

The Bookstore, Inc. 

PH: 814-943-1984 

Burnham, PA 
The Bookstore, Inc. 

PH: 717-248-2000 

Chambersburg. PA 
README.DOC 

PH: 800-678-1473 
FAX: 717-264-8614 

Everette, PA 

The Bookstore. Inc. 

PH: 814-623-2000 

Huntingdon, PA 
The Bookstore, Inc. 

PH: 814-643-0924 

King of Prussia, PA 
Gene’s Books 
PH: 215-265-6210 

Philadelphia, PA 

Drexel University Bookstore 

PH: 215-895-2861 

How-To-Do-tt Bookshop 

PH: 215-563-1516 

Quantum Books 

PH: 215-222-0611 
FAX: 215-222-3148 

University of Pennsylvania 
Bookstore 

PH: 215-898-7520 

Pittsburgh, PA 

Univ. of Pittsburgh Bookstore 

PH: 412-648-1453 


West Chester. PA 

Chester County Book Co. 

PH: 215-696-1661 


RHODE ISLAND 


Providence, Rl 

Brown University Bookstore 

PH: 401-863-3168 


SOUTH CAROLINA 


Columbia, SC 

South Carolina Book Store, 
Inc. 

PH: 803-799-7188 
FAX: 803-799-5521 


TENNESSEE 


Knoxville, TN 

Campus Bookstore 

PH: 615-525-7336 

University Book & Supply 
Store 

PH: 615-974-3361 

Nashville, TN 

Tower Books 

PH: 615-327-8085 


VIRGINIA 


Blacksburg, VA 
Virginia Tech Campus 
Bookstore 

PH: 703-231-5991 
FAX: 703-231-7786 

Richmond, VA 
Book Gallery 

PH: 804-673-9613 


WASHINGTON 


Bellevue, WA 
Tower Books 
PH: 206-451-1110 

Seattle, WA 

University Bookstore 

PH: 206-634-3400 


WISCONSIN 


Milwaukee, Wl 
Harry W. Schwartz Bookshop 

PH: 800-236-7323 
FAX: 414-274-6408 
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EDITORIAL INDEX 


For more information on any of the companies covered in articles, columns, or news stories in 
this issue, circle the appropriate inquiry number on Your Direct Link Card. Each page number 
refers to the first page of the article or section in which the company name appears. 
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Dragon Systems 
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Acer America 
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DSP Development 
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Madge Networks 
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Ergo Systems 
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278 

1064 

Approach Software 
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Ericsson GE Mobile 
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Arthur Dent Associates 
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MictoTac Software 

177,185 
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Artisoft 

116 


Ever-Suocess Computer 

41 


Micro?ouch 

251 
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Artist Graphics 

202 


Executive Communication 
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AST Research 

97,116 
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Aslrix Computer 
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Mustang Software 
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FinalSoft 

185 
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ATR Laboratories 

152 
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60 
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116, 231 
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Frame Technology 

118 
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National Design 

202 
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Automap 
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Franklin Electronic Publishers 72 
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116, 251 
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116 


NEC 32,152,251 
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Franz 

94 
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NEC Technologies 
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BBN Systems & Tadinoloqles 92 
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152 
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Next Base 
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Berkshire Products 

76 

1309 

Fujitsu Personal Systems 

110 


Nikkei Business Publications 

32 

1271 

SllWtse Designs 

72 




1390 

Now Software 

110 

1008 

BKS Software 

116 
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Blue Sky Software 

225 
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GammaLink 

116 
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BondweEl 

41 

1371 

Gateway 2900 

110 
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116 

1069, 

Borland International 
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73 

1392 

Olivetti Advanced Technology 

116 
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1393 

Olivetti Haly 

116 
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GeoQuery 

100 
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Omnicomp Graphics 
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1311 

OrCAD 
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Global ink 
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Orchid Technology 
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116,241 


Graphics Technology 
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Pacific Bell 

32 
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Cardinal Technologies 
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Grid Systems 
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278 
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Caseworks 

225 

1374 

Gryphon Software 

116 
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152 
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Gupta Technologies 

271 
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Celerile Graphics 
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Chinon America 

73 
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Chips & Technologies 

41,60 
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Hercules Computer Technology 60 

1394 

PenMagic Software 

116 


CUM Systems 

41 

1277, 

Hewlett-Packard 

41,60, 73, 

1395 

PenSoft 

116 

1071 

Clads 

11* 

1375, 


116,248 


Personal Library Software 

217 

1279 

Colorado Memory Systems 

73 

1376 



1221, 

Philips Consumer 

116,217 

1132 

Commodore Business Machines 239 


Hitachi 

251 

1397 
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1072, 

Compaq Computer 32, 46, 60,116 
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Phoenix Systems 

32 
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1396 

Pi Systems 
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Comptons New Media 

97 


IAMT 
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Pioneer Software 
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CompuServe 

152 

1370 
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Primax Electronics 
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116 


Insignia Solutions 
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Primus Technology 
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Core! Systems 
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Course Technology 
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Juko Electronics 
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Kingston Technology 
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Dell Computer 
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Rebus Technology 
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Dalrina Technology 
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Lapis Technologies 
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Richmond Technologies & 
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STOP BIT 


Cinema by Computer 


Computerized special 
effects have taken over 
and have taken 
something away from 
today’s movies 


T hey included a TV commercial in the Telluride 
Film Festival this year. It showed a jogger in his 
name-brand sports shoes jogging on a steel beam 
at the top of a high-rise skeleton. He ran full tilt 
toward one of the comers. There was a vertigi¬ 
nous drop beneath him. He pivoted and jogged along an¬ 
other beam. He ducked under a cable and leaped from one 
beam to another. There wasn't any net. 

The festival intended this 
commercial as a harbinger of 
things to come. The entire spot 
was created through comput¬ 
er animation—runner, build¬ 
ing, shoes, the sky above, the 
ground below. The eerie thing 
was, you couldn't tell that it 
was created on a disk. The vi¬ 
suals looked completely au¬ 
thentic. When we were told the truth, I felt a little like 
Harrison Ford when he discovers that Rachel Ward is a 
fabricant. 

The day is not far away when entire theatrical films can 
be created with computers. It’s already possible to gen¬ 
erate people, rooms, and landscapes out of reality-based 
visuals, so that the casual eye thinks it’s looking at an 
event in the real world. I'm sure the wizards at Industri¬ 
al Light and Magic are already far along the road toward 
fabricating a “live-action" movie out of thin air. 

You’ve probably seen that TV commercial where 
Humphrey Bogart, the real Bogart, mixes with modern 
actors. What can be done for 30 seconds can be done for 
90 minutes. All the attributes of Bogart—how he looks, 
how he moves—could be fed into a program that could 
then costar “Bogart" in a new movie. The other actors 
would relate to him much as Bob Hoskins related to Jes¬ 
sica Rabbit, or as Arnold Schwarzenegger related to the 
liquid-metal villain in Terminator II. Maybe there 
wouldn’t be any real actors at all; it might be easier to 
make everything up—all the actors and all the locations. 

Is this a good idea? Is there such a thing as special ef¬ 
fects becoming too realistic? Steven Spielberg's new 
Jurassic Park will no doubt present us with prehistoric 
creatures that look completely real. They'll move through 
three dimensions, Fit comfortably into the landscape, and 
be, to all purposes, real dinosaurs. 

But the other night I was looking at the Lumivision 
laserdisc of a silent classic named The Lost World , based 
on the Conan Doyle novel. Miniatures, models, and stop- 
action animation are used to create the prehistoric crea¬ 


tures, and the effects are obviously artificial. As a viewer, 
I was looking at special effects, not living creatures, and 
I knew it; that was the fun, as it is in a Ray Harryhausen 
movie when a winged horse takes flight. The entertain¬ 
ment resides in the artifice itself. 

Seeing King Kong for the first time as a kid, 1 sensed 
instinctively that trickery was being used. The big go¬ 
rilla was real enough to scare me, and yet there was some¬ 
thing in the jerkiness of his movements, the way that the 
camera was obviously choosing to see one thing and not 
another, that created a special reality having nothing to do 
with real gorillas. 

These days, I'm sure, computers could create a Kong 
and a Fay Wray, make them equally convincing, view 
them in three dimensions and from any angle with a mov¬ 
ing camera, and place them in a real jungle. Would the re¬ 
sult be a better movie? I don't know. If the audience is vi¬ 
sually convinced that a real woman is being threatened by 
a real three-story-high monster, does that diminish the 
movie’s dream level? King Kong is about fantasies and 
nightmares, not about things that can really happen. If 
the movies make them really happen, do they become 
more compelling—or less? 

There is an imperfection in real life that is part of its na¬ 
ture. There are hesitations and subtle clues in human be¬ 
havior and speech that probably cannot be duplicated by 
computers, no matter how closely they mimic Bogart's 
lisp or Kong's roar. There is a chemistry in Cary Grant 
kissing Ingrid Bergman in Notorious that transcends the 
simple visual representation of the act. And when the 
lovers part, there is something in their eyes that it would 
be difficult to program. 

If computers take over special effects—replacing mod¬ 
els, miniatures, back-projection, optical printers, double 
exposures, split screens, matte drawings, and all the other 
tricks of the trade — I have no doubt the effects will look 
more real. But will I enjoy them more? I’m not sure. 
Something subtle and wonderful—the willing suspen¬ 
sion of disbelief—will have been lost. The director will 
no longer ask us to pretend. He or she will expect us to be¬ 
lieve. But when there is nothing to disbelieve, there is 
nothing to believe. Simply cold perfection. ■ 


Roger Ebert is a film critic for the Chicago Sun-Times, 
cohost of the Siskel & Ebert TV program , and author of 
the 1993 Movie Home Companion (Andrews & McMeel), 
available in print or electronic formats. His reviews are 
on-line on CompuServe (GO EBERT), and you can reach 
him in his section of CIS's Show Biz Forum. 
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